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IN THE WORLD OF COMPUTER CHESS 
THERE IS ONLY ONE 

GRANDMASTER 

AND THIS IS IT ! 

Audiogenic- 

GRANDMASTER IS NOT JUST A SUPREMELY POWERFUL CHESS OPPONENT. 

GRANDMASTER ALSO INCLUDES THESE FEATURES TO HELP YOU TO ANALYSE 
AND IMPROVE YOUR GAME! 
* 10 LEVELS OF PLAY ★ HINT FUNCTION ★ TAKE BACK MOVES 
★ HURRY UP' FUNCTION * AUTOMATIC SELF PLAY * CHANGE LEVEL 

* SQUARE PLAYING BOARD * CHOICE OF COLOUR SCHEME 

★ AUTOMATIC QUEENING, CASTLING, EN PASSANT 

AVAILABLE ON CASSETTE FOR THE VIC 20 AND ON CASSETTE OR DISK FOR THE 64 

ALL VERSIONS £17.95 EACH INC. VAT) 
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CBM aims high 
By Ralph Bancroft 
Commodore is set to take on Prestel 
in a big way by launching an 
interactive database to be called 

Compunet. 
It will be shown for the first time 

at the Commodore ComputcrShow 
at the beginning of June. 

Although the initial idea for 
Compunet came from Commod¬ 
ore, the service will be owned and 
managed by ADP, a leading com¬ 
munications company. Other 
manufacturers have been invited to 

participate. 
The aim is to provide a complete 

range of services including telesoft¬ 
ware, telebanking, electronic mail, 
bulletin board, computer con¬ 
ferencing, home shopping and a 
'gateway' access to other compu¬ 

ters. 
John Baxter, Commodore’s 

marketing manager explained the 
impetus behind Compunet as 
‘What reasons can I give to the 
whole family to use that computer 

and that modem?’ 
To accompany the service Com¬ 

modore has manufactured its own 
modem for the Commodore 64. It 
plugs in to the user port and 
communicates at 1200/75 and 1200/ 

1200 baud. 
The built-in software allows com¬ 

munication with Prestel and other 
viewdata services as well as Com¬ 
punet. Additional software on disk 
or cassette will allow user-to-user 

communication. 
Each modem contains an en¬ 

crypted security code which is 
essential for communication with 
Compunet. Not only will the code 
be used to control access to the 
database but also to cover two other 

key features of Compunet—direct 
debiting of your bank account and 
piracy protection of telesoftwarc. 

Any good or software purchased 
and any other charges incurred will 
be recovered by direct debiting. 

Initially there will be an annual 
subscription of £25-£30. But the 
first year’s subscription will be 
included in the £99.99 cost of the 
modem. Thereafter, it is hoped to 
recoup operating costs entirely by 
charging for specific services and 
earning commission on home shop¬ 

ping sales. 
The software protection works 

by using the modem as a ‘dongle’. 
Software downloaded through a 
security coded modem will only run 
if that modem is plugged into the 
user port. It can be copied as many 
times as you like but it still will 
require the particular modem to be 

present for the software to run. 
There are a total of four levels of 

security built in — this will be 
particularly important when the 
telcbanking service gets off the 
ground. Commodore is currently 
negotiating with a major bank and 
hopes to be able to launch the 

service fairly soon. 
Compunet is already operation¬ 

al, although not all the projected 
services are available. The first 
users will be members of ICPUG, 
the Commodore users group. They 
have been offered first use of the 
system because, as Mr Baxter 
describes it, ‘we want them to try 
and crash the system and we want to 
make Compunet what the users 

want’. 
Commodore has high hopes for 

Compunet. It aims to have 10,000 
subscribers by September and 
100,000 by July next year. 

The database will only be accessi¬ 
ble on a London telephone number 
— which could result in some 
people running up large telephone 
bills. There will be 120 ports 
(telephone lines) available initially. 

Future Tech 
joins PC race 
If you can’t beat them, join them. 
Future Technology Systems, the 
company that originally made much 
of the fact that its machines were not 
compatible with IBM, has 
announced an IBM PC-compatible 

micro. 
So confident is it of the PCi’s 

compatibility that it is offereing a 25 
per cent refund on the purchase 

price if any of your PCDOS applica¬ 
tions fails to run on it. 

This is far from yet another PC 
clone. The PCi is one of FTS’s 
Series 86 micros with enhance¬ 
ments to allow it to run IBM 
software. The result is a micro that 
runs twice as fast as the PC, has 
512K RAM as standard (expand¬ 
able to 768K), higher resolution 
graphics and larger disk capacities. 

The PCi, like other Series 86 
machine, can also run concurrent 
CP/M. FTS was one of the first 
companies in the world to sign up 
with Digital Research for version 
3.1 of Concurrent which has win¬ 
dows and an IBM PC emulator 

mode. 

COMMENT TI/13MM0D 

IBM steps into the breach 

Solihull daze 

By Bryan Skinner 
A joint venture involving iBM and 
the Hampshire Education Commit¬ 
tee puts into sharp focus the 
shortcomings of Government poli¬ 

cy on micro education. 
IBM is to provide over £170,000 

worth of hard- and software for 

English schools and colleges. The 
move is the first stage of a two-year 
pilot scheme run jointly with 
Hampshire Education Committee. 

From September, IBM will 
provide 50 PCs and programs for 
use in Hampshire schools. IBM is 
also to donate £60,000 towards the 
cost of administering the scheme. 

It has much to gain from such 
charity. While the stated objective 
is ‘to help schools gain a better 
understanding of the uses of com¬ 
puters and enhance the job-related 
skills of youngsters’, an obvious 
outcome will be that Hampshire 
pupils will get more exposure to 
IBM computers in particular. IBM 

is thus encouraging brand loyalty 

and may even be looking to its 

future staff. 
But the scheme shouldn’t be 

condemned on those grounds. If 
there’s one thing schools desperate¬ 
ly lack it’s hardware, and to be able 
to give children the chance to use 
and learn about IBM PCs must be a 

good thing. Computer studies 
courses are often said to be so far 
removed from the real world of 
computing that they’re of little 
practical value. The scheme could 
do much to improve students’ 
practical computing skills. 

It may have other benefits: it’s 
unlikely that other companies will 
ignore IBM’s move, and they may 
be encouraged to offer equipment, 
software or expertise to schools. 

But it seems a great pity that 
Government commitment to the 
provision of micros for schools has 
been seen as so inadequate that a 
commercial company is prepared to 
step in to help fill the gap. And an 
American company at that. 

Mastertronic’s stand: cheap thrills or 

realistic pricing? 

By David Guest 
Compact, noisy, and with a tenden¬ 
cy to run hot. No, it isn’t a cheap 
disk unit, but the first Personal 
Computer Games show, held at 

Solihull last week. 
It was compact thanks to the 

dimensions of the Solihull Confer¬ 
ence Centre where the Radio 1 
Music Marathon also took place 
over Easter — hence the noise. As 
for the heat, there was plenty of that 
on the outside as well. 

The list of exhibitors read like the 
entrants to the League Cup before 
the big guns discovered it as a 
passport to Europe. Some of the 
software industry’s leading lights 
were there in spirit only—there was 
an Ultimate trophy offered and f/ee 
Bug-Byte games — and others 

(such Gosh stalwarts as Virgin, 
Quicksilva and Imagine) not even 

in spirit. But they will be looking 
over their shoulders at some of the 
companies that were represented. 

Mastertronic, for example, 
claims to have sold 100,000 copies 
of its £1.99 games (Issue 58) since 
April 1. On the adjacent stand was 
Inperial, with its Empires at the 
other end of the price spectrum. 
Around the corner in the Beaumont 
Room was Romik, demonstrating 
Amstrad software; and the irrep¬ 
ressible Jeff Minter of Llamasoft 
launched Sheep in Space. 

Romik’s Alien Break-in for the 
new Amstrad micro (Issue 58) is 
ready now and the company is going 

ahead with the packaging. But 
when the game will start to be sold 
depends on deliveries of the 
machine; Romik’s Alan Grey com¬ 
mented: ‘It’s no good if the compu¬ 
ter’s not there.’ Its next title for the 
CPC 464 is Atom Smasher, and 

these are likely to be the first of 
many. Mr Grey predicted that the 
future for home micros lay with 
machines like Amstrad’s and with 
MSX systems, and he surprised 

nobody by revealing that Romik 
has some MSX projects in the 
pipeline. 

The show broke the normal 
mould by taking place not in an 
Olympia-style aircraft hangar or a 
Barbican labyrinth but in three 
relatively small suites laid out in a 
clover leaf. Hence there were 
inevitable bottlenecks, and not only 
at the bar. Audiogenic took advan¬ 
tage of its position to create great 
interest, particularly in Alice in 
Wonderland. Alligata went to the 
trouble of hauling a racing car into 
the Beaumont Room to show off 
its new sponsorship, but its single- 
minded visitors showed more in¬ 

terest in the software. Fuller’s 
Roy Backhouse once again braved 
the high temperatures and gave the 
now familiar bow-tie another 

outing. 
More than 7,000 people visited 

the show but the crowds on Satur¬ 
day weren't excessive. 

What else would it be but sedate, 
with a Radio 1 event taking place on 
the other side of the partition? Pop 

music vied with synthetic music 
across the hall, and the events 
overlapped in places — Captain 
Sensible took on Atari at Pole 
Position, and on the door a be¬ 
mused youth complained in a heavy 
Birmingham accent: ‘I thought 

Wham were here today.’ 
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Apple II line carries on 

Stylish lie — Apple takes a leaf out of Apricot’s book. 

Apple took its fightback against 
IBM into the portable arena last 
week with the launch of the stylish 
lie (Issue 58). 

The C stands for compact (it 
could also stand for CMOS — the 
machine uses an ultra-low power 
65C02 processor and 128K of 

associated RAM) and is the result 
of blending 1970s design with 1980s 
technology to make a smaller 
package. The RAM, however, is 
not battery-backed. Storage is pro¬ 
vided by a single 5.25in floppy disk 
drive which makes the lie not quite 
a lap-held (unless you’re desper¬ 
ate). It is, however, eminently 
transportable, weighing 7.5lbs. 

Features include a full-moving 
63-key keyboard, 80- or 40-column 
display, and high-resolution col¬ 
our. As with the Macintosh, there 
are two serial ports, one for the 
printer and one for a modem. 

The best thing about the lie, of 
course, is all the Apple II software 
available to run on it. In addition, 22 
Apple applications have been spe¬ 
cially enhanced (claims Apple) to 

take advantage of the lie’s extra 
features. The 128K of memory has 
enabled the program adaptions to 
include more functions and store 
more menu information than the 
versions previously available for 
the earlier crop of Apples. 

Software is also expected to take 
advantage of the Apple mouse 
option on the machine. 

The lie package, which includes 
the drive and interfaces, will cost 
£925. The compact monitor is 

priced at an additional £140. The 
mouse (including the package 
Mousepaint) is £70. 

To keep its pricing structure 
logical Apple has been moved 
simultaneously to cut the price of 
the Apple I Ie to £587. The He with a 
disk drive will now cost £795. 

lie backers gathering 

An ill-assorted gaggle of third-party 
suppliers cheered the lie down the 
slipway last week with hardware, 
software and moral support. 

In the van was Microsoft, in¬ 

creasingly eager to demonstrate its 
commitment to Apple. Following 
its close involvement in the de¬ 
velopment of software for the 
Macintosh system Microsoft 

announced the availability of the 
Multiplan spreadsheet for the lie. 
With beguiling eccentricity it insists 
on referring to the machine as the 
Apple Lolly, perhaps in anticipa¬ 
tion of the money it stands to make. 

Other software suppliers include 
Systematics, Softsel, Hildcrbay and 
Ormbeta. Softsel ties in with Micro¬ 
soft in offering Multiplan but it 
adds the PFS database utilities 
Zaxxon, Crypto Cube, and Master- 
type. Systematics has adapted its 

entire range of business software 
and its managing director Mike 
Young declared: ‘I am convinced 
that this time Apple has yet another 
winner on its hands.’ The com¬ 
pany’s software is generally less 
prone to syntax errors than this 

example of its prose suggests. 

Ormbeta’s Compact accounting 
system has been designed specifi¬ 
cally for the lie. Hilderbay’s Fami¬ 
ly Finance and Checkpay packages 
reflect the descent of the lie front 
earlier Apple II models by running 
on anything in the series. 

Symbiotic Computer Systems re¬ 
leased an interface that will let users 
of the lie link it into the Symbnet 
network and hence to a family of 
storage and communications de¬ 
vices. The interface was produced 
in a period of just 36 days. 

The moral support came primari¬ 
ly from Albion Computer Com¬ 
pany, the hitherto little-known 
distributed products arm of the C 

Squared Group. Albion is looking 
into the possibility of incorporating 
the lie into a briefcase along with a 
modem, communications software, 
and sandwiches. 

PC supplies drying up ACT modem 
gets approval 
The move towards micro com¬ 
munications is gathering pace at 
ACT where the Apricot’s integral 
modem has just been granted 
type-approval by the telephone- 

network’s watchdogs. 
The modem is a plug-in option 

that ACT doesn't intend to incorpo¬ 
rate into the Apricot. It will cost 
£295 (plus VAT) and will slot into 
the back of the motherboard. 

Approval was granted by the 
British Approvals Board for Tele¬ 
communications (BABT) and the 
British Electrotechnical Approvals 
Board (BEAB) in 15 and 20 weeks 
respectively. An ACT spokesman 
said it was felt that approval had 
been gained 'relatively briskly’. 

The £295 price tag includes the 
cost of software to link an Apricot 
into ACT Micromail, the com¬ 
pany’s electonic mail service based 
on Telecom Gold. 

The shortage of IBM PCs is about to 
become more marked. 

Soon after a price cut (Issue 55) 
IBM was forced by component 
shortages to start rationing dealers 
to 25 machines a month. But an 
IBM spokeswoman admitted last 

week that the position had deterio¬ 
rated: ‘It has worsened to some 
considerable extent.’ 

The rationing system has been 
altered accordingly. On the 
grounds that 25 machines per outlet 

per month was too rigid IBM has 

inaugurated a new scheme which is 
intended to take account of the 

different levels of business of diffe¬ 
rent dealers. 

At the same time delivery sche¬ 

dules have gone out to eight weeks 
from the four that were normal 
between order and delivery under 
the earlier schedule. 

The hard disk version, the PC 
XT, is also affected. The company is 
unable to say when the position 
might improve, but the spokes¬ 
woman pointed out that IBM was 
now licenced by Intel to produce 
processor chips and that this would 
make a difference in the long term. 

Ian Fraser of the PC Users Group 
reported that a meetingof the group 
last week discussed the problem 
and found that it had delayed the 
implementation of some members’ 
plans. But he added: 'Nobody was 
complaining too badly.’ 
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Rair event 
Japan: from 
the Siriusto 
thetrivial 

Rair, the UK supplier of ICL’s PC, 
has become the first manufacturer, 
ourside Intel itself, to build a 
production micro around the 80826 

processor chip. 
Rair is best known for its Black 

Box micro, the design of w hich w as 
licenced by ICL for the ICL PC. It 
also manufactures a business com¬ 
puter using both 8-bit and 16-bit 
processor chips. 

The new machine, the Supermic¬ 
ro, is a multiuser, multitasking 
system capable of handling up to 16 
terminals running either Concur¬ 
rent CP/M or Unix System V. 

The 80826 is Intel's answer to the 
68000 chip from Motorola. It uses 
32-bit internal architecture and a 
16-bit data bus. It also supports 
virtual memory operations. 

Some industry watchers arc sug¬ 
gesting that IBM might use the 
80826 in its next generation of 
personal computers. Not only is the 
chip compatible with the much 
slower and less powerful 8088 used 
in the IBM PC but also IBM has 
built up a significant shareholding 
in Intel. 

At the moment the chip is 
expensive and in short supply which 
may explain why Rair expects to sell 

By Serge Powell 

This was almost a View from Australia — I’ve been out of the country for 

the last couple of weeks getting a different perspective. But perspective 

can work in both directions and this seems like a reasonable 

opportunity to pull together all the bits and pieces that somehow never 

made it into previous columns... my new computer is asgood a placeto 

start as any. 

It's really just an upgrade of an upgrade of my previous model, an NEC 

8800. The main reason I changed looks trivial when you consider the 

excitement that the remorseless advance of technology generates — 

my new machine has key-type scan-ahead where the old one didn’t. It 

may not sound much but it can make a world of difference. On the old 

model every time I typed a word with a double letter in it (for example 

‘letter’) it came out single deter'). This can be a great paper-saving 

device when you’re using words like accommodation and committee a 

kit, but it looks irreverent when ‘good’ repeatedly becomes ‘god’. 

In a similarly incongruous vein there’s the second-hand trade. The 

expression calls to mind acres of rusting automobiles rather than the 

gleaming products of the white-heat of technology, but it goes on none 

the less. My new machine cost £720—this bought me a CPU with 64K 

of RAM, separate keyboard, twin double-sided double-density 320K 

disk drives, and a new printer cable. The price was roughly half what I 

paid for its predecessor, and roughly twice what I got for the older 

system in a private sale. 

Subsequently, through a small miracle, NEC has come out with a new, 

faster and enhanced version of CP/M that has made the change well 

worth while, and instead of the former 10 programmable function keys I 

now have 36. Keyboard variation can be programmed by anyone who 

can type—with the other I had to put in hex codes. 

This leaves me happier than I was, but there is a further perspective 

gradually being forced on Japanese users. Slowly and uncertainly some 

of the machines that you presumably take for granted are beginning to 

appear. For example, there is to my certain knowledge at least one 

Sirius in Japan and probably only one. It was purchased in Hong Kong 

and brought back to be run and serviced at the cost of much blood, 

sweat and tears. The man who introduced it has now turned his 

attention to Apricots; he has converted a number of people who are 

perhaps best described as adventurers to join him in bringing them in, 

likewise from Hong Kong. 

Whenever anyone they know is planning a trip to Hong Kong they ask 

him or her to buy an Apricot and return with it. Presumably this has 

become easier since the lighter Apricot joined the Sirius. But there is 

still no formal organisation here to give the handful of Apricot users any 

kind of maintenance safety-net and the business has an air of 

eccentricity. There could be the makings of an elitist piece of marketing 

here, with the Apricot emerging as a kind of microcomputing Rolls 

Royce. 

Finally, back to the micro mainstream — or at least to the side of 

micros that is presented to people by the non-technical press, where 

wide-eyed enthusiasm can still run amok if left unattended. Not too long 

ago I visited a show called the Way of the Future. The premise was that in 

theory computers could soon be running half our home life; there was a 

demo of a system that could turn the lights on and off and open and 

close the curtains. These miracles of modem science occurred upon 

commands either from the keyboard in response to on-screen menus, 

or by light pens, or, if you enunciate very clearly, by voice through a 

microphone held about half an inch from the mouth. 

The final method, I find, works equally well with my kids, and 

enunciation isn’t as important as tone. A threatening gesture also helps 

but their RAM seems irremedially volatile. Perhaps, in time, I will be able 

to tu m them i nto programmers and have them absorb the im portance of 

discipline. But it seems a high price to pay to have your curtains opened 

and closed. 

Hair's Supermicro: first to the 80286. 

fewer than 1,000 Supermicros this 
year at a starting price of more than 
£10,000. Terminals cost about £600 
each. 

But even at this price some 
companies may find it an attractive 
proposition. With up to 16 users 
they could place a terminal on a 
desk for less than the price of an 
IBM PC and capable of running 
most IBM software at speeds in 
excess of that offered by much more 
expensive minicomputers. 

In addition each terminal could 
run several programs at once 
through Concurrent CP/M and 
have access to up to 2Mb of RAM 
and 100Mb of hard disk space. 

Further information: call Rair on 
01-8366921. 

m m understand at first, and needs a fair 

line ClieSS bit of getting used-to. I! is best 
heard in a quiet room, and needs a 

■ ■ fair bit of concentration'. 13 D 6 rs The idea is that you could listen to 
" the program and play the game on a 

Tansoft has released a vocal version board without reference to the 
of Oric Chess. Improvements in- screen. En passant moves could 

elude faster response time, more cause problems as these are silent, 
options, a better level one game and but you can use the bell to sound 
what is described as ‘voice synth- after a move and will know about 
esis’. such a move ‘by the absence of 

According to the program notes, sound’. This is silly enough to speak 
‘the speech can be difficult to for itself—sotto voce, of course. 

Digico back on Hawk’s wing 
Celebrating its return, Digico has The Hawk 200 is the Z80 model, 
launched a range of machine from a while the 500 offers a 68000 CPU at 
single-user Z80 for £1,495 to a a starting price of £2,695, the 
twin-processor Xenix multi-user standard operating systems being 
system for £10,000. CP/M and CP/M 68K respectively. 

The stricken Digico has been The 600 gives Xenix, 512K plus 
taken over by Centreway Indus- 10Mb hard disk for £7,000, while 
tries, joining Fast Software and the 700 offers a 68000 plus 8088 and 

Hawk Computers in the Centreway will take a fairly monstrous quantity 

stable. _of hard disk for £13,500 upwards. 
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Tatung splashes out 
The boat was well and truly pushed 
out for the recent launch of the 
Tatung Einstein — as well it might 
have been. At £599 for an Apple¬ 
sized machine with a built-in 3.5in 
drive, the Einstein is headed 
straight for the BBC B market. 

Tatung UK’s machine is Z80- 
based, has Centronics, RS232, TV 
and monitor outputs as standard, 
separate sound chip, 64K available 
RAM plus 16K ROM, space for one 

extra internal disk drive and the 
facility to control two more. The 
extra internal drive costs £149, 
while the externals are £189.99 
each. The machine also sports 

something called the Tatung Pipe, 
which appears to be what other 
mortals call an expansion bus. 

According to Tatung, the Ein¬ 
stein is being launched with ‘the 
largest software support ever.’ The 
machines at the press launch were 
mainly running Hangman and 
Othello, but more packages, priced 
from £15 for a game to £250 for 
serious applications, are on the way 
and should be here when the 
machine hits the shops in June. 

It's also claimed that the machine 
can have most CP/M software 
ported across to it, but there’s a 
snag. Certainly you could run 

CP/M, but the Tatung is only 
40-column, and will remain so until 
the 80-column card comes out in the 
autumn, leaving you in many cases 
with an unintelligible screen. Other 
peripherals, including joysticks and 
printers, should be out by June. 

The slide show was peppered 
with sideswipes at the Sinclair 
Spectrum, but this was tame stuff 
compared to the dealer launch. 
Magnus Magnusson had hired his 
chair to mastermind a special 
episode of a well-known quiz game. 

Four contestants took turns in the 
hot seat, and surprisingly failed to 
realise that the answer to every 

question was the Tatung Einstein. 
The contest was eventually won by a 
computer expert from Cambridge 
(no, not that one) who managed a 
convincing impersonation of an out 
of work actor and took rather 
longer than the allotted two mi¬ 
nutes to achieve a winning score. 

To thunderous applause, lasers 
began to bombard the audience — 
clear evidence that the applause 
wasn’t nearly thunderous enough. 
Magnus, however, escaped, and 
the survivors were regaled with a 
video extolling the virtues of 
Tatung, and telling us ‘the future is 
now.’ For users the future is June. 

Buggies race to final flight NCR net links 
variety show 
NCR’s local area network (LAN), 
has been unveiled for owners of the 
NCR Decision Mate V, IBM PC 
and Apple II among others. 

Machines running MS DOS, 
CP/M-80, PCDOS 1.1/2.0 and Ap¬ 
ple DOS 3.3 can all be interlinked 
on a net of 16 nodes, plus various 
peripherals. 

To use the network, you’ll need 
either the £13,219 NCR 6600 or 
£5,169 6650 file sharer. The former 
is a free-standing unit with one or 
two 30Mb hard disk drives, a 5'Ain 
disk drive, two serial ports and a 
20Mb tape streamer — you can 
upgrade this using the four com¬ 
munications boards. The latter is a 
desk top unit with a 10Mb hard disk 
drive, one floppy drive and a serial 
port. 

For further information contact 
NCR on 01-723 7070. 

A cheap alternative to the £190 
BBC buggy is available. For £125 
you get a buggy and the Miropulse 
young trainer, part of a course in 
digital control technology. 

The new buggy has two light- 
dependent resistors which can be 
programmed to follow a beam of 
light, or stop on reaching one. 
Contact Northern Computers, 
Churchfield Road, Frodsham, 

Cheshire, 0928 35110. 
As new versions of Logo and 

Turtle arrive, more robots and 
buggies are on the way. Two soon to 
be available for the Commodore 64 
will include a version of the Zeaker 
II (Issue 21) for about £70. Contact 
IGR on 01-359 2536 for details. * 

We’ll look at the Micropulsc 
buggy, along with others available 
for the BBC, in a forthcoming issue. 

SOFTWARE 
Games 
BSC: Dynabyte (0532 535401) is 

making much of the ‘high re¬ 
solution wire graphics (with 
hidden line removal)’ in 3D 
Tankzone, a battlefield game 
with tanks and aircraft. Priced at 
£8.95, a version for the Electron 
should be available as soon as 
Dynabyte's programmers work 
out a way of makingit run fast on 
the BBC’s baby brother. 

Various: To wit Spectrum, Com¬ 
modore 64, BBC, Dragon — 
these can be the vehicles of 
Imaginc’s Cosmic Cruiser. Im¬ 
agine (051-236 8100) added 
spice to the release of the game 
by sending a packet of Cad¬ 
bury's Smash to PCATs office, 
where its hygroscopic prop¬ 

erties are being tested beneath 
the potted plant. 

Commodore: Valhalla from Legend 
(01-668 5776) will be available 
for the Commodore 64 from the 
beginning of May ; the multiple 
award-winning game has 
apparently attracted £250,000 
of advanced orders. It will cost 
£14.95. Mogul (01-7346080) has 
released its latest title. Fire Ant, 
on disk for the 64. The game 
demands joysticks and its cas¬ 
sette price will be £7.95 — no 
disk price has been determined 

yet. 
Sharp: Star Avengers for the MZ- 

700 is Kuma’s latest contribu¬ 
tion to Sharp practice perfec¬ 

tionists. It claims to be a 
Scramble-type game played at 
three times the speed, with nine 
scenarios. The cost is £9.95. 

Acorn: Acornsoffs catalogue now 
includes Free fall, Kingdom of 
Hamil, Crazy Tracer, and 
Carousel, besides the absurd 
sounding JCB. All these titles 
cost £9.95 on tape and £11.50 on 
disk, either from Acorn dealers 
or direct from Vector Market¬ 
ing in Wellingborough. 

Systems/Utilities 
Spectrum: You can now use your 

Spectrum to analyse electronic 
circuits using Analyser from 
Number One systems (0480 
61778). 

I8M PC: Two new graphics packages 

from Fox and Geller (01-580 
5816) should add colour to 
otherwise bland software. Fox- 
graph takes data from VisiCalc, 
SuperCalc, Lotus 1-2-3, Infos- 
tar, Wordstar and IBM Basic 
datafiles to turn them into a 
variety of graphs and charts. An 
upgraded version of dGraph 
does the same for dBase II and 
Friday! For graphics that make 
pie and bar charts look visually 
humdrum check out Business 
Graphics Interface available 
from P&F Micro Distributors. 
It allows you to save on screen 
pictures from any software 
program and read them into a 
4-Point Graphics picture file. 

Also available from P&P is 
Prokey, a program that makes 
your keyboard fully programm¬ 
able so that a key or key 
combination can mean what¬ 
ever you want. 

Apple: P& P’s other love is the Appie 
and their latest import is Side- 
wise. a program that allows you 
to print out large VisiCalc 
spreadsheets sideways on your 
printer. 

BBC: SPSS is a powerful database 
system for mainframes and 
widely used in universities. Mic¬ 
ro PSS is an attempt to bring 
some of its power to your Bccb. 

Perform cross tabulations, have 
five files open at once, keep files 
over 2Mb in length and deal with 

multiple records. Further de¬ 
tails from Educational Software 
Company on 051-226 1214. 

Commodore 64: You can speed up 

your cassette operations and put 
directories on your cassette files 
with ACOS+, a new cassette 
operating system from Mel¬ 
bourne House (01-940’ 6064) 
which adds a total of 36 new 
commands to Basic. For disk 
users, Saxon Computing (0401 
50697) has released Figaro 64 a 
spreadsheet and graphics pack¬ 
age priced at £86.25. For disk or 
cassette users with problems. 
Marketing Micro Software 
(0473 462721) may be able to 
help with 64 Doctor, a hardware 
diagnostic program. 
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GAME TITLE PUBLISHER MACHINE PRICE 

1 1 Jet Set Willy Software Projects SP £5.95 

2 3 Chequered Flaq Psion SP £6.95 

3 2 Fiqhter Pilot Digital Integration SP £7.95 

4 4 Manic Miner S/W Projects/Bug-Byte SP, 64 £5.95 

5 9 3D Ant Attack Quicksilva SP £6.95 

6 11 Fred Quicksilva SP £6.95 

7 8 Chinese Juqqler Ocean 64 £6.90 

8 7 Atic Atac Ultimate SP £5.50 

9 6 Hunchback Ocean SP, 64 £6.90 

10 10 Fliqht Psion SP £7.95 

11 15 BlueThunder Richard Wilcox SP £5.95 

12 13 Niqht Gunner Digital Integration SP £7.95 

13 5 Buqaboo (The Flea) Quicksilva SP, 64 £7.95 

14 17 Wheelie Microsphere SP £5.95 

15 12 Rev. of Mut.C’s Llamasoft 64 £5.95 

16 14 Pinball Wizard CP Soft 64 £5.95 

17 16 Lunar Jetman Ultimate SP £5.50 

18 18 Blaqqer Alligata 64 £7.95 

19 23 Space Pilot Aniroq 64 £7.95 

20 28 Poqo Ocean SP £5.90 

21 21 Forbidden Forest Cosmi 64 £8.95 

22 20 Scuba Dive Martech Durell SP, 64, OR £6.95 

23 24 Super Pipeline Taskset 64 £6.90 

24 27 Snooker Visions SP,64,AC,OR £5.95 

25 — The Snowman Quicksilva SP £6.95 

26 22 Twin Kingdom Valley Bug-Byte SP, 64 £9.50 

27 — Trashman New Generation SP £5.95 

28 — Pilot 64 Abbex 64 £7.50 

29 — Android II Vortex SP £5.95 

30 — Code Name Mat Micromega SP £6.95 

QUICKSII VA 

> ■ J 

Top Ten over £1,000 Top Ten up to £1,000 

TW LW MANUFACTURER PRICE DISTRIBUTOR 

▲ 1 2 IBM PC £2,390 IBM 

▼ 2 1 ACT Sirius £2,525 ACT 

A3 4 ACT Apricot £1,760 ACT 

▼ 4 3 Apple III £2,755 APPLE 

A5 7 Wang Professional £3,076 WANG 

▼ 6 5 DEC Rainbow 100 £2,359 DEC 

A7 9 NCR Decision Mate V £1,984 NCR 

▼ 8 7 Olivetti M20 £2,180 OLIVETTI 

T9 8 Televideo TS1603 £2,640 THORN 

A10 — Wren £1,150 PRISM 

TW LW MANUFACTURER PRICE DISTRIBUTOR 

► 1 1 CBM 64 £200 CBM 

► 2 2 Spectrum £100 SI 

► 3 3 BBC B £400 AC 

► 4 4 Vic 20 £140 CBM 

A5 7 Oric 1 £99 OR 

A6 8 Dragon 32 £175 DD 

T7 6 Electron £199 AC 

A8 _ MTX 500 £275 MT 

T9 5 ZX81 £40 SI 

A10 — Atari 600XL £150 AT 

These charts are compiled from both independent and multiple sources across the nation. They reflect what's happening in high streets 
during the fortnight up to April 11. The games chart is updated every other week 

Neither mail order nor deposit-only orders are included in these listings. The prices quoted are for the no-frills models and include VAT 
Information for the top-selling micros is culled from retailers and dealers throughout the country and is updated every month. 

PCN Charts are compiled exclusively for us by RAM/C, who can be contacted on 01-892 6596. 



POLYSOFT 
THE CEDARS, NORTHERN HEIGHTS 

spectrum BOURNE END, BUCKS SL8 5LE 

Pool COS.I.£5.80 
Safari CDS.£5.80 
Winged Warlords CDS. £5.80 
Magic Meanies CDS.£5.80 
Timebomb CDS.£5.80 
German/fun COS.£5.80 
French/fun COS.£5.80 
Ant attack QS....  £5.90 
Frenzy QS—. £4.80 
Fred QS. £5.90 
Astro Blaster QS.£4.80 
Chessplayer QS.£6.95 
Space Int. QS_ £4.95 
Snowman QS.£5.90 
Boogaboo QS.   £5.90 
AticAtac ULT.£5.00 
Jet Pac ULT.£5.00 
Lunar Jetman ULT.  £5.00 
COMMODORE 64 
Colossus Chess CDS.  £8.90 
Boogaboo Flee QS.£6.95 
Sting QS.£6.95 
Aquaplane QS...................  £6.90 

Colossus Chess 
Boogaboo Flee 
Sting 
Aquaplane 
Ring of Power 
Space Pilot 
ORIC ATMOS 
ATMOS 48K Computer 
ATMOS PRINTER 
Rat Splat 
Oric Munch 
Ultima Zone 
Defence Force 
Hobbit 
Oric Base 
Oric Calc 
Languages 
Bozy Boa 

All tapes originals—not pirates 

ANR.£6.90 

.£165.00 

.£145.00 
TAN.£6.95 
TAN.£6.95 
TAN.£7.95 
TAN.£6.95 
TAN.£12.50 
TAN.  £12.50 
TAN.£12.50 
TAN.£10.95 
CDS.£4.90 

Please specify One 1/Atmos 

prices INCLUDE VAT AND POSTAGE 

EPROM PROGRAMMER for 12K ATOM 
and BBC B 

Designed as a low cost practical solution for the serious computer 
hobbyist. Program supplied on tape Plugs into Acorn bus connector on 

Atom and into user port on BBC machine. 
NOTE - 6522 VIA must be fitted to Atom and BBC machine together 

with appropriate external connectors. 
NEW MODEL-Will program 2716. 2532 & 2732 on 12K Atom (larger 
ROMs if extra memory available) Will program 2716, 2532 2732 & 
2764's on BBC Model A and additionally 27128's on the Model B lor 
32K A with 6522 fitted). 
MENU DRIVEN - it will 
1 Copy from EPROM into memory 3 Verify EPROM against memory 
2 Copy from memory into blank 4 Check for blank EPROM 

EPROM 
Software supplied on tape can also be put into EPROM 

Supplied in a sloping box complete with connecting cable, 
instructions, standard 28 pin socket 

only £35 +VAT p&p £1 
or including a high quality textool 28 pin Zl F socket 

ONLY £45 4-VAT p&p £1 

ROM EXPANSION CARD FOR ATOM 
Plugs into utility ROM socket inside case Allows up to 4 off 4K EPROMS 

to be software selected Assembled and tested board. 
£13.00 ♦ VAT ♦ 50p p&p 

SIDEWAYS ROM EXTENSION RAM/ROM CARD FOR BBC 
Allows up to 13 additional ROMS to be fitted OR 16K or RAM + 5 
additional ROMs Provision also for 2 of the sockets to be used to hold 
2764 s and to simulate a 16K ROM. All address and data lines fully 
buffered 

RAM allows programs to be downloaded from disc or tape and run as a 
sideways ROM. Any write signal to the sideways ROM area will appear in 
the RAM 

Also will allow programs to be developed for subsequent insertion into 
sideways ROM 

High quality PTH Board, assembled and tested 
£29.50 £1 p&p 

BUTTERFLY BOARD FOR BBC 
Fits into one of the 
sideways ROM sockets Orders end further dele,Is 
and allows a 16K 1___ 7 to. 
program to reside in two / HCR Electronic Services 
low cost 2764S to / Trie Industrie! Unit 
simulate a 27128 ROM Pmfkmr Road 
Built and tested Chelmsford 
£15.00 ♦ VAT ernvKM Essex CM2 OES 
♦ 50p p&p Tel: (0245/ 350188 

AVAILABLE 
AT LAST! 

A DISK DRIVE FOR YOUR 

ORIC STOP PRESS ■ ■ FI ■ ■ ■ 
NOW 100% 

ATMOS COMPATIBLE 
The unique BYTE DRIVE 500 system 

as reviewed in issue 41 & 52 of P.C.N. 
We offer the complete BD500 system ready to plug into 
your Oric for just £299.95 (inc p&p & VAT) 

Consisting of: 3" Disk Drive, Power Supply Unit, 
Hybrid Interface DOS Master Disk containing 
Word Processor, Demo Programs and Utilities, 
and Operating Manual. 

Or a Part System for use with existing 3" Drives for 
just £99.42 (inc p&p & VAT) 
Consisting of: Hybrid Interface, DOS Master Disk 

(as above) and Operating Manual. 

Also available: Maxell CF2 3" Disks £57.35 per box 
10 disks (inc p&p & VAT) 

SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains: Database 

Household Banking 
Fuel Calculator 
Mortgage/Interest Calculator. Just £19.95 (+£1 
p&p) 

Games Package 
Contains: Pontoon, Golf, Horse Race, Diver, Mind- 

bender, Sweeper, Target-Shoot, Hoager Bomber 
With excellent graphics, full colour & sound. Just 
£19.95 (+ £1 p&p) 

p&p free when ordered with another item 

MANY OTHER TITLES 
AVAILABLE SHORTLY 

FREE FREE FREE FREE 
FREE FREE FREE FREE 
The first 100 orders for a complete BD 500 system will receive 

A FREE GAMES SOFTWARE PACKAGE 

iase send me: 
Complete systems 
Part systems 
Home & Business Packs 
Games Packs 
Boxes Disks 

Total £ 
I enclose cheque/PO No.All cash should be sent registered 

N.B. Overseas ADD £20.00 P&P 

Send to: Tyrell Computer Systems Ltd., 41 Castle St, 
Wellingborough, Northants NN8 1LW 0933-72092 

Allow 28 days for delivery 

PCN MAY 5 1984 



Everything's remotely possible 
with Telemod 2. At around £84. 

Telemod 2 takes you and your micro into a whole 
new world of possibilities and opportunity. 

Take Pnestel? for example. For news, travel and 
holiday information. Teleshopping. Homebanking. Telex, 
and CitiService financial information. 

Or explore Micronet 800. 
where hundreds of free games are 
yours for the choosing, as well as an 
ever-expanding range of educational, 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users- 
anywhere in the world! 

The Telemod 2 from OEL 
(Europe's largest volume 
manufacturer of modems) uses 
advanced 1C technology to bring 
universal communications with 
enhanced reliability-at a down- 
to-earth-price. 

To make the most of Telemod 2. we offer a 
comprehensive choice of viewdata communications 
packages for popular micros such as BBC. Apple II. and 
HE. CBM 3000.4000.8 8000-64 and Tandy Models 
I & III. These packs contain appropriate interfaces and 

software, any necessary 
connectors, and full instructions. 
Prices range from around 
£15-660. 

With Telemod 2. you can 
simply turn the remotest 
possibilities into reality. Just return 
the completed coupon first. 

n ;_J D 
Microcomputer 

pi Please send me the Telemod 2.1 enclose a cheque/ 
J P.0, made payable to O.E. Ltd for £84.95 inc. VAT.t 

i Please send me more information on the Telemod 2 
" and full details about communications packages. 

Name- 

•Prestei ana the Prestel symbol 
are trademarks of British 
Tetecommun cations. 

O.E. Limited 
North Point 
Gitwilly Industrial Estate 
Penrith. Cumbria CA119BN 
Telephone 0768 66748 
Telex 64157 Electronic Mailbox No. 093051909 

Address 

. tPlease allow 28 days for delivery. 
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Don’t carry a LOAD on your shoulders, 
unburden yourself on PCATs letters page. 

Piracy measures hit 

the merely curious 

The debate about the morality/ 
legality of tape copying continues. 
The points made against tapes 
designed specifically for copying 
other people’s work are justified. 
But there are other important 
issues. The most important is the 
rights that we have over our own 
computers. 

Like many others, I purchase 

commercial software, not just for 
games appeal but because of their 
quality of programming. I realise 
why software writers include 
routines to prevent illegal copying 
but many in terested computer own¬ 
ers find the inability to examine, 
study, modify, or simply learn from 
software they have purchased, very 
frustrating. 

It is in the nature of computer 
owners to inquire into and custo¬ 
mise programs, and in doing so they 
expand their knowledge of their 
machine and add to their enjoy¬ 
ment. 

I recently purchased a program 
which, among other features, in¬ 
corporates a routine which puts me 
back in full control of my Spectrum. 
It allows me to stop Basic or 
machine code programs without 
them crashing. I’ve tried it on all my 
commercial software, and it works. 

PCN £10 Star Letter 

I can now learn from my purchases 
without getting a black screen or a 
system nervous breakdown. I can 
now utilise all my computer’s 
functions. 

I sympathise with software 
houses regarding illegal copying, 
but I would question the right of any 
person to dictate that certain of the 
keys on my computer must remain 
inactive, or even ‘lethal’, when I use 
tapes I have purchased. 

I have scanned the adverts for 

two years waiting for someone to 
come up with a solution, and at last 

they have. 
Professional ‘pirates’ arc not 

interested in programs like this. 
They use data copying machines, 
manufactured by well-known 
world-wide companies. I will not be 
using the program to make illegal 
copies, just because the save option 
is now open to me. It is apparent 
that it was not designed for such a 

use. 
I don’t defend any software 

designed merely to copy programs, 
but I would defend useful utility 
programs which restore my rights 

over my computer, and allow me to 

learn, not just play. 

Sink the pirates but splice the 
mainbrace for innovative programs 
which restore the rights of the 
computer user. The machines are 

ours. 
C. Mole, 
Burntwood, Staffs. 

No simple answer 

to taxing problems 

As quite a few readers suffer from 
buying computers to use in their 
work and not being able to claim tax 
benefit, it may help if some ground 
rules were explained. 

First, there has not been any 
change in the tax situation as 
regards this type of purchase for 
many years, so people can hardly 
claim to have hit a new snag. 

If you are in salaried employment 
you have to show that an expense is 
wholly and necessarily incurred in 
the course of your work. Iftheitem, 
in this case a computer, is kept at 
home wholly or part time the 
chances of a successful claim are 
nearly nil. If the item was bought 
merely to assist you in your work 
then again the chance of a claim is 

nearly nil. 
The only chance you have of 

claiming after the event is under 
tools of trade allowance, but unless 
you are in a design-related post, 

that is doubtful. 
If you arc thinking of buying a 

computer to use in your work my 
advice is to first approach your 

employer’s accounting department 
and have a word with the tax 
specialist. As most of the people 
involved are teachers, this is not 

very good advice, but there are 
probably parents of your pupils who 
have tax knowledge. 

The next thing is to try and get a 
letter from your employer instruct¬ 
ing you to purchase a computer as 
part of your work. Then approach 
your tax office, but do not be 
surprised if you still get a refusal. 
Remember that in the words of the 
tax laws, merely playing a game on 

the computer will remove your 
chances of successful claim. 

There is one successful avenue in 
that if you sell any software you 
design on the machine, when you 
declare the income from the soft¬ 
ware the claim will be acceptable as 

it is being offset against profits of 
trade. 

Why not write to your MP or 
trade union? I doubt, however, if 
there will be any change as this has 
been haggled over for years, and no 
Chancellor has ever felt inclined to 
make the change as it could increase 
the size of the inland revenue staff 
by a factor of two overnight. 

David D. Walton, FCMA 
Crowland, Combs. 

Commodore 64 

club starting up 

We are seeking constructive sug¬ 
gestions about the range of services 
the new Club 64, for CBM 64 
owners, should offer. 

The club, best described as a 
Commodore 64 software user 
group, has a particular interest in 
hearing from users who cannot 
attend meetings because they live in 
remote parts, are disabled or be¬ 
cause they do not have the time. 

We have a library of high quality 
public domain programs, most of 

which have been checked and 
debugged. At present ten disks are 
available and each includes 10 to 15 
programs which may be copied and 
distributed to friends, members of 
user groups, schools etc. We hope 
to add at least two disks per month 
and maybe issue a regular newslet¬ 
ter on disk. 

All 64 users with disk drives are 
invited to use our library. For 
anyone who wishes only to use the 
library there will be no membership 
fee but there will be a charge of £5 
per disk, which includes packing 
and postage to any part of the 
British Isles (postage to other parts 
of the world will be extra). 

We are a non-profit making 

group so don’t have resources to 
make programs available on tape 

but, if demand is great enough, we 
will try. 

Interested? Write to Brendan 
Conroy do 85 Upper Drumcondra 
Road, Dublin 9, Ireland. 

These are home-grown programs I 
trust? —Ed. 

Chequingupon 

‘vapourware’ 

The article ‘Buyer Beware’ (Issue 
55) gives useful information with 
regard to the legal intricacicsof mail 
order but only touched upon the 
problem of extended deliveries. 

I am interested in purchasing a 
Sinclair QL, but in view of its 
notorious delivery record that’s as 
far as I’ve got. 

What is the position as regards 
sending off a cheque and waiting 
months for goods to be despatched? 
Instead of the normal date would it 
be possible to insert ‘date of 
despatch' or would this constitute a 
breach of contract? 

Is it right for the consumer to add, 
if only minimally, to a suppliers 
fortune while his money is tied dj) 
waiting for some ‘vapourware’ to 
materialise? I would much prefer to 
put my money into a deposit 
account until despatch is likely. 
T L Morgan, 
Wrexham, Clwyd. 

As we said, you can minimise the 
effect of delivery delays by ordering 
by credit card, not by cheque. And 
bear in mind, a cheque is valid only if 

completed — which means the date 
as well. —Ed. 

Everlasting death 

in outerspace 

I have discovered a bug in Zorgan's 
Revenge for the 48K Oric 1, which 
enables you to obtain endless lives. 

You must choose the space 
mission stage with only one life 
remaining and then shoot down ten 
aliens (level 9), then a Zorgon ship 
containingthe magic scroll appears. 

You now shoot down this ship 
and, while the lines join to form the 
stone, blow yourself up. 

Nicholas May 

Marldon, Paignton, Devon. 

But how did you remember what 
you’d done when you did it without 
knowing you were going to do it? 
Pretty impressive —Ed. 

Share your thoughts in the 
UK’s liveliest micro weekly 
letters columns. Funny, feisty 
or fanciful, your letter could 
win you £10 if it's of star 
status. 
WRITETO: Random Access, 
Personal Computer News, 

VNU, Evelyn House, 62 
Oxford Street. London W1A 
2HG. 
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Lost in a maze of bits and bytes, trapped in a forest of errors, bugged by Basic? Whatever the problem, 
CALL on us. Our panel of experts is at your command. 

Write to: Routine Inquiries, 
Personal Computer News, 
VNU. Evelyn House, 62 
Oxford Street, London W1A 
2HG. 

Feeling cheated 
over MSX mix-up Ql.ikc lots of other people I 

would like cheap peripher¬ 

als and software. That is why, 

in February, I purchased a 

supposedly MSX-compatible 

Spectravideo SV-328 package 

for £319. Now I realise that my 

machine is not MSX-compatible 

as advertised, and I feel cheated 

and angry because the shop 

assistant assured me that it was. 

So, at that time, did the compu¬ 

ter press. 

As this compatibility was a 

prerequisite of my purchase and 

i was, in effect, lied to to achieve 

a sale, could 1 get my money 

back? 

TLeuert, 
Northwich, Cheshire 

A The Spectravideos were in¬ 
deed launched as MSX 

machines. The original adver¬ 
tisements were created by 
Spectravideo Hong Kong and 
some of the specifications in 
these ads were just plain wrong. 
The MSX claim was withdrawn 
fairly quickly, but not before a 
number of dealers had sold a 
number of machines on the 
basis that they were MSX. 

Your dealer may in fact not 
have lied to you. The news that 
the Spectravideo wasn’t MSX 
didn’t break till around Janu¬ 
ary, and the dealer may just 
have been a little late hearing 
about it. 

However, that doesn’t affect 
your rights. You’ve quite clear¬ 
ly been sold something on the 
strength of qualities it hasn't 
got, therefore the dealer is 
obliged to give you your money 
back. Ifthe dealer is reluctant to 
do so, just head round to your 
local Citizen’s Advice Bureau, 
or contact the local council’s 
trading standards officer. 

First steps for 
Spectrum Forth QI recently bought Abersoft’s 

Forth for my Spectrum. I 

now need a book to help me learn 

the language. 

Abersoft recommends ‘Start¬ 

ing Forth’ by Leon Brodie, but 

I’m not prepared to pay another 

£15 for an introductory book. 

Can you recommend other 

volumes? 

M Smith, 
Lincoln 

A‘Starting Forth’ is one of 
the best introductory texts 

around, so don’t dismiss it just 
on grounds of the price. After 
all, you’ve paid £15 for a 
program; maybe a book is 
worth just as much. 

Another excellent text on 
Forth is ‘The Complete Forth’ 
by Alan Winfield, published by 
Sigma Technical Press, retail 
price £6.95. It’s not for begin¬ 
ners but contains just about 
everything you’ll ever need to 
know about the language. 

Other books you could try 
are ‘Exploring Forth’ by Owen 
Bishop, published by Granada 
at £6.95, or ‘Forth for Micros’ 
by Steve Oakey, published by 
Newnes Programming Books at 
£6.50. 

An earlier, well-illustrated 
book is ‘Discover Forth’ by 
Thom Hogan, published by 
Osbome/McGraw-Hill — also 
well under a tenner. 

Football fan 
seeks kick-off QI have been searching for 

some time for a computer 

game for the Commodore 64 

such as Champions for the 

Dragon, Football Manager for 

the Spectrum or League Cham¬ 

pions for the Vic 20. Do you 

know of anything of this kind? 

Also, I am thinking of pur¬ 
chasing a Spectrum Emulator 
for the 64 to run Spectrum 
programs on my machine. How 
would I know, when buying 
Spectrum software, if I will be 
able to use it? 
Nik Davies, 
Creaton, Northants. 

A The only game of the type 
you mention that we know 

of is The Boss from Peaksoft, 
which should be available from 
most good software shops. For¬ 
tunately it’s a good game and 
you shouldn’t be disappointed. 

That’s more than we can 
say for the only Spectrum 
emulator we know of and 
that’s through the company’s 
advertisements. As far as we 
can tell there is no working 
version as yet. The problems 
begin with the fact that the two 
machines use different tape 
storage formats and don’t end 
with the considerable obstacle 

posed by the different and 
incompatible processors — a 
Z80 on the Spectrum and a 6502 
on the 64. 

This is not to say that it can’t 
be done but you won’t be able to 
buy one next week, and if you 
could there’d be no guarantee 
that all Spectrum software 
would be usable. 

We also wonder why you’d 
want to run Spectrum software 
on your 64. The 64 is rapidly 
gaining in the number of good 
programs available and Spec¬ 
trum software would not use the 
advanced sound and graphics 
facilities of the 64. 

Wading in with 
the bubble sorts 
/V’lease can you print a bub- 

It le sort in Basic for the Oric? 

I’ve been trying to use the 

machine code sort routine pub¬ 

lished in an early Oric owner 

magazine, but it doesn’t seem to 

handle an array with more than 

120 entries, and I can’t find any 

listings for sorts in back issues of 

PCN. 

R Weaver, 
Corsham, Wilts. 

A Assuming your data are in 
the string array ars and 

there are NE entries, one fairly 
efficient version of the bubble 
sort goes like this: 

100OL=l 

UOEX=0:FORIL=1TONE-OL 

120 IF AR$(IL)<=ARS( IL+1) THEN 

150 

130TS+ARS(IL):ARS(IL)= 

AR$(IL+1): ARJ(IL+1)-TS 
140EX=1 

150 NEXT: IFEX=0THEN 170 

160OL=OL+l: IFOL<-NE-l 

THEN 110 

170 REM ALL DONE 

Bubble sorts are horrendously 
slow, especially with large lists. 

You will find the following 
modified Shell-Metzner sort a 
major improvement in terms of 
speed, and the relative efficien¬ 
cy of the Shell-Metzner routine 
increases as the number of 
items to be sorted grows. 

100 M=NE 

U0M=INT (M/2) 

120 IF M=0 THEN GOTO 240 

130K-NE-M 

140 J=1 

150 I=J 

160 L=I+M 

170 IFAR$(I)<=ARS(L) THEN 

GOTO 210 

180T$=AR$(I): AR$(I)=ARS(L): 

AR${L)“TS 

190I=I-M 

200 IF1< 1THEN GOTO 210 ELSE 

GOTO 160 

210 J=J+1 

220 IFJ>KTHEN GOTO 110 

230 GOTO 150 

240 REM ALL DONE 

Wanted — a comfort¬ 
able ZX81 keyboard QI have been given a ZX8I, 

and feel it is a good starters’ 

machine, but the keyboard is 

driving me wild. I need a decent, 

reliable keyboard, hopefully 

with room to enclose the power 

pack and a motherboard. 

C H Davie, 
Caversham Heights, Reading 

A Your best bet would seem to 
be the Memotcch keyboard, 

which cost £34.95 and plugs 
directly into the ZX81. It won’t 
take an internal power supply 
or a motherboard, but 
Memotech also produces va¬ 
rious expansion units. 

At one time it was possible to 
buy the range from W H Smith, 
but as the chain has stopped 
re-ordering it you'll probably 
have trouble finding it. If you 
do, phone Memotech on 0993 
2977 for details of stockists. 

Speaking up for compatibility 
• We have had a number of 
inquiries about the Currah 
speech system’s compatibility 
with Spectrum games. Games 
which run with the Currah 
include the following: 
Lunar Jetman — Ultimate; 
The Birds and the Bees—Bug 
Byte; Moon Alert, Pogo — 
Ocean; Time Bomb — CDS; 
Las Vegas Lady—Mogul; Psi 
Spy — Postern; Pi Balled — 
Automata; Zig Zag — DK 
Tronics; The Island — Crys¬ 

tal; Blade Alley — PSS; 3D 
Monster Chase — Romik; 
Megafruit, Spiders Web — 
Thor; Lunattack — Hewson; 
Mined Out — Quicksilva; 
Mushroom Mania — Arca¬ 
dia; Grand Prix Driver — 
Brittania; Blastermind — 
Martech; Mysterious Adven¬ 
tures (1-10) — Digital Fanta¬ 
sia; Lunar Rescue — Lyver- 
soft; Crazy Golf, Punchy, 
Harlequin — Mr Micro; Tita¬ 
nic— R & R Software. 
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Sinclair ZX Microdrives and 
ZX Interface 1 

The affordable alternative 
to floppy discs 

...in the shops, now! 
The unique ZX Microdrive system sets the 

ZX Spectrum apart from all other computer systems. 
At a fraction of the cost of floppy discs, it gives 

fast access to 85K of program and data on Micro¬ 
drive cartridges. And it opens up exciting possibilities 
through an RS232 interface and local area network 

ZX Microdrives - the fast way to save or 
load 85K of program and data. £49.95 
ZX Microdrives are controlled by ZX Interface 1. 

For their compact size; they're massively power¬ 
ful. Each interchangeable Microdrive cartridge stores 
at least 85K of program and data! 

You can create up to 50 files on the cartridge - 
identified by titles of your own choice. 

And when you want to display the data again, 
Microdrives give you lightning-fast access; 
• Just 3.5 seconds to access a typical file. 
• Only 9 seconds to LOAD a typical 48K program. 

ZX Microdrives use the Spectrum's own power 
supply. 

Your first Microdrive is connected to Interface 1 
by a Microdrive lead. Then, up to 7 more Micro¬ 
drives can be added using Microdrive connectors. 
That gives you a minimum of 680K bytes of 
on-line capacity. 

With memory like that the possibilities are 
limitless - stock control, word-processing, even huge 
adventure games! 

With each Microdrive, you'll receive a Micro¬ 
drive connector and Microdrive demonstration 

cartridge. Blank Microdrive cartridges cost £4.95 
each. They are available in packs of 4 (with a free 
cartridge wallet) or singly. 

ZX Interface 1 - the multi-purpose 
controller. £49.95 
ZX Interface 1 is a multi-purpose device. It controls 
up to 8 Microdrives And it adds file-handling and 
communication facilities to your Spectrum. 

So in one low-priced unit you also get these 
two built-in features: 
• RS232 interface This industry standard interface 

allows you to link your Spectrum with full-size 
printers communicate with other computers 
employing RS232, and transmit data over telephone 
lines via modems 
• The ZX Net Now you and your friends can 
transfer programs and data on a local area network - 
or even play computer games together. 

The ZX Net makes it easy, and fast! 
It links between 2 and 64 Spectrums trans¬ 

mitting at 10,000 characters per second. (So a full 
screen is transferred in around 3 seconds!) With the 
ZX Net only one person need type in a program. And 
a Microdrive or printer can be shared by everyone in 
the network! 

ZX Interface 1 offers you all these facilities and 
retains the same peripheral port as the Spectrum 
itself. 

With each ZX Interface 1, you’ll receive a 
connecting lead for the first Microdrive; a ZX Net 

lead with jack plugs; plus a comprehensive manual. 
An RS232 lead is available as an optional 

extra at £14.95. 

Available from: larger branches of Boots* WH Smith 
Computer Stockists • Greens Computer Centres • 
Spectrum Computer Stores • and larger branches of 
John Menzies • Dixons • Laskys • Currys • John 
Lewis Partnership • Rumbelows • British Home 
Stores • House of Fraser and many other good 
computer stockists nationwide. 

Find out more - in your local shop! 
The best way to evaluate ZX Microdrives and 
Interface 1 is to see them for yourself. 

There is a full range of ZX peripherals-induding 
ZX Interface 2 for joystick and ROM Cartridge 
capability, alongside the only computer that 
supports them - the ZX Spectrum! 

For more information, telephone 
Sinclair Research Ltd, on 0276 685311. 

Sinclair. ZX. ZX Spectrum. ZX Microdrive. ZX Net and 
ZX Interface are trade marks of Sinclair Research Ltd. 

sinrfaii” 
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Settle down 
to trouble free 

Computing with M 
Announcing the birth of the personal information centre... 

... a new concept in intelligent sourcing of computer 
suitability to your needs, consultancy, 
purchasing, maintenance and repair. 

□ Think of 
MDR® 
like the AA if 
you like 

□ Up to 20% 
discounts on 
purchasing! 

Star Bargains! 
EPSOM FX80 £318.00 

SPECTRUM 48K £99.99 

+VAT 

□ Membership 
open to 
business and 
home users! 

□ 24-hour 
emergency 
service! 

□ 48-hour 
replacement 
machine 
service! 

... think of MDR® when you arc about to purchase a micro, peripherals, or software whether it be for your business or 
pleasure, consult us for just about anything - MDR® will provide you with the correct answer for the right decision. 
... think when your guarantee runs out, on your micro and peripherals, MDR® can repair or replace your hardware on the 

spot!!! 
... thinking of purchasing? ... MDR® can provide you with the item of your choice at discounted prices of up to 20%! 

IMMEDIATE COVER - All for £10.00 membership fee! 
... remember, if we can’t help you, a full refund will be given! 

Join now, and settle down to Trouble Free Computing. 
HOW TO JOIN 
All you have to do is write your name and address on the 
coupon below enclosing your cheque/P.O. for £10. made 
payable to: MDR Ltd and you will immediately be eligible 
for all MDR® services. 

Please allow 7 days from date of posting. 
(A certificate of membership is issued). 

Dealer enquiries welcome. 

Post to: MDR® Ltd, 27 Belleville Road, London, SW11 6QS. 

Please find enclosed my cheque for £10.00 
I understand that I will automatically be eligible for MDR® services, and may call 7 

days from date of posting and receive the service I require. 

I NAME. 

I ADDRESS 

MDR* Ltd, 
27 Belleville Road, 
London, SW11 6QS 
Tel. No. (01) 223 1613 

(Please phone after 2pm as we carry out maintenance 

during the mornings). 

I TEL (Day).TEL (Eve).... 

• I require immediate service on: 

I □ PURCHASING □ CONSULTANCY 

. □ MAINTENANCE □ REPAIRS 

! To help us serve y ou better, please enclose a brief of the service you require. 



MICROWAVES 
More hints and tips to make programming a little easier. 

If you have found any unusual, 
clever, neat, or just plain fasci¬ 
nating tricks or tips that you 
think may be or interest to other 
readers, why not send them in to 
Microwaves. We pay £5 for 
every tip printed and every 
month we will award £25 for the 
tip that we consider to be a 
Megawave. 

Send your contributions to: 
Microwaves, PCN, 62 Oxford 
Street, London W1A 2HG. 

A Stirling method 
for factorials 
I was impressed by Mr Ball’s 
elegant treatment of the facto¬ 
rial by machine code (Issue 56). 
However, asimpler method can 
be obtained from Stirling’s 
equation for X! 
x!=((2*pi)‘.5)*(x*(x+.s))*exp 

(-x) 
Hence, a factorial program 
would be: 
10 input“x=”;x 

20 PRINT “x! = ” 
(SQR(2*Pl))*(x‘(x+ .5))*EXP(-x) 

30 GOTO 10 

H S Bins ton, 
Bedford 

ZX — picked out 
at random 
Playing around on my ZX 
Spectrum, with the randomise 

usr statement, I found some 
rather interesting effects: 
RANDOMISE USR 2341 

2424 

3625 

.. .. 1324 

2341 

John Oughton, 
Woddhouse Mill, Sheffield. 

Cursor repeat 
controlled on Vic-20 
On the Vic 201 found that poke 

37879,n where n is a value 
between 1 and 255, will change 
the speed of the cursor repeat, 1 
being the fastest and 255 being 
the slowest. 
Joanne Wright, 
Welwyn Garden City, Herts. 

Protecting against 
the break-ins 
After completion of a program 
on the Vic-20, it is sometimes 
desirable to disable the run/ 

stop restore keys, so that 
other people who acquire the 
program cannot break into it 
and save it. 

To disable those keys, the 
following statements should be 
typed in at the beginning of the 
program: poke 37iso:poke 

788,194 

For example: 
10 POKE 37150,3:POKF. 788,194 

20 PRINT “ANYTHING” 

30 GOTO 20 

Now run the program and try 
to break into it. 

Note that it is best to com¬ 
plete your program and run it to 
check everything is working 
and that there are no bugs, 
before entering the above lines. 
Craig Author, 
Falkirk, Stirlingshire. 

Hide V seek in 
program lines 
I have done some ex¬ 
perimenting with my Commod¬ 
ore and have managed to pro¬ 
duce a neat trick with the screen 
editor: 
10 REM START 

20 STOP 

30 PRINT" ABC” 

Z80 registers ring up values 
After reading Steve Cramer’s article on Spectrum ROM 
routines (Issue 55), I realised that the following routine may be 
of some use. It allows values to be passed into the Z80 registers, 
from Basic, and will then execute your machine code. 
P D Scott, 
Winbourne, Dorset. 
10 CLFA9 *2499 
70 INPUT *BC REGISTER ? "* He 
30 TNPUT *HL REGISTEP ? •«h 1 
40 INPUT "DE REGISTFR "> "Mt 
50 INPUT * ACCUMULATOR 9 'is 
ii0 INPUT -POM ROUTINE ADDRESS "> ” t rom 
70 LET b»INT (be /236) : LET c-bc-<236*b» 
SO LET h-INT(hl/2361 M.ET 1-h1M536*h) 
90 LET <i*TNT(d»/236> :LET <236*«n 
100 LET rh=INT<rom/2361:LET rl=INT rom-<236*rh1 
110 FOP n=32300 TO 32314:READ v!POKE b,v:NFXT n: 

RANDOMISE MSR 32300 

120 STOP 
130 DATA 33,l,h, l,c,b,19,e,d,62,a,203201 

‘This will stop at line 20’, you 
will say, but this is not so, not if 
you do the following: 
10GOTO30:” 

Enter this and press return. 
Now position the cursor after 
the first quote mark, then press 
shift/ins 8 times (ie 1 for each 
character goto3o:” is 8 times). 
Press delete 8 times and you 

should get 8 inverse Ts follow¬ 
ing the inverted commas. Then 
add ‘rem start’ to the end of the 
line and press return, list io and 
the listing should look like the 
original. 

Now try run. 

Chris Moody, 
RAF Laarbruch, 
West Germany 

REM killer strikes on the Lynx 
Running out of memory on the Lynx? One way to save RAM is 
to remove all rem statements, but in a long program this can be a 
tedious business. What is needed is a machine code program. 

Use the monitor to enter the code for remkill, it is fully 
relocatable and can be entered from any address. 

Test the code by entering a Basic program containing rems, 

then issue a call to the address to which the code is located. All 

REMlines should have been deleted except those at the end. 

When the code is working satisfactorily, it can be saved using 
the monitor command D. 
Chris Cytera, Mangotsfield, Bristol. 

0001 9F80 jREMKILL 

0002 9F80 ;_ _ 
0003 9F80 $ 

0004 9F80 STARTBAS EQU 8.61FA * 

0005 9F80 ENDBAS EQU 8.61FC 

0006 9F80 REM EQU 8.17 

0007 9F80 ORG 8.9F80 

0008 9F80 ENT 

0009 9F80 2AFA61 LD HL,CSTARTBAS) 

000A 9F83 54 LD D,H 

000B 9F84 5D LD Ei L 

000C 9F85 0600 LD Bi 0 

000D 9F87 NEXTLINE 

000E 9F87 E5 PUSH HL 

000F 9F88 DDE1 POP IX 

0010 9F8A 7E LD A,CHL) 

0011 9F8B FE80 CP 8,80 jEnd? 

0012 9F8D 2811 JR 2,EXIT 

0013 9F8F DD7E06 LD AiCIX+6) jToke 

0014 9F92 DD4E05 LD CiCIX+5) jLlne 

length 

0015 9F95 FE17 CP REM 

0016 9F97 2003 JR N2,MOUEREST 

0017 9F99 09 ADD HL,BC jNext 

0018 9F9A 18EB JR NEXTLINE 

0019 9F9C MOUEREST 

001A 9F9C EDB0 LDIR 

001B 9F9E 18E7 JR NEXTLINE 

001C 9FA0 EXIT 

001D 9FA0 22FC61 LD CENDBAS),HL 

001E 9FA3 12 LD (DE)yA iMarkeT 

001F 9FA4 C9 RET 

61FA STARTBAS 

61FC ENDBAS 

0017 REM 

9F87 NEXTLINE 

9F9C MOUEREST 

9FA0 EXIT 
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ZEAL 

SUPERB COLOUR MONITORS - MICROVITEC 

MODEL MONITOR PRICE 
- - (IMCl V»T DCLIVtRY) 

1431 14" STANDARD RES. 225 

1441 14" HIGH RES. 499 

1451 14" MEDIUM RES. 340 

1431MZ NEW 14" 285 
SPECTRUM COMPATIBLE 

“SIMPLY THE BEST ON DISPLAY’ 

SOUND BOOSTER 
FOR SPECTRUM 

• PLUG IN AND USE —NO 
INTERNAL CONNECTIONS 

• NO BATTERIES NEEDED 
• GOOD, CLEAR SOUND 
• OUTPUT CONTROL 
• LOAD/SAVE FACILITY BUILT-IN 
• FULLY GUARANTEED 
BRING THE SOUNDS OF YOUR GAMES 
TO EXCITING LIFE FOR JUST £14.99 

ATPL SIDEWISE ROM BOARD 
FOR B.B.C. MICRCL^ M 

£43.50 
16K RAM PACK 
F0RZX81 £17.50 

ZEAL MARKETING LIMITED 
VANGUARD TRADING ESTATE STORFORTH LANE CHESTERFIELD S40 2TZ 
TELEPHONE 0246 208555 TELEX 547697 
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ICLUBNETI 
Nickie Robinson reports on exclusive presentations and other club action in North Kent. 

If your association has something special on the agenda or if 
you’ve just started a new one, contact us at Clubnet, Personal 

Computer News, VNU, 62 Oxford Street, London W1A 2HG. 

Sneak preview 
Commodore’s new home micro 
has made an exclusive British 
debut to warm applause from 
North Kent Amateur Compu¬ 
ter Club. Members saved the 
cost of a flight to the Hannover 
Fair launch (Issue 58) when 
Precision’s Simon Tranmer 
(Precision’s 64 software au¬ 
thor) gave them a sneak pre¬ 
view of the 264. 

Though the graphics and 
sound impressed, they were 
upstaged by the verbal ‘help’ 
prompt that uses Commodore’s 
built-in Magic Voice chip. 
Commodore says the micro will 
have 121 colours available on 
screen: 16 colours with 8 lumi¬ 
nosity levels. The new 
machine, due in the UK in May 
or June, got top marks from the 
club—not too surprising as half 
the members are Commodore 
owners. Mr Tranmer also de¬ 
monstrated a word processor 

Clubnet features one club or user group each week. Periodically, 
PCN will carry the full list of clubs and user groups throughout 
the UK. 

he has developed for the 264. 
Another club scoop has been 

the demonstration of an Infra 
Red search and rescue system, 
(shown on Tomorrow’s World 
last November). The system 
now in use in the North Sea oil 
fields can detect a body floating 
on the sea, and give directions 
to a pilot or automatically guide 
a craft to the rescue. 

Now, members are looking 
forward to a meaty IBM PC vs 
CBM 64 discussion... no prizes 
for guessing which has a head 
start. . . 

Name: The North Kent Amateur 
Computer Club. 
Vmhm: Biggin Hill Public Library. 
Main Section, Church Road, Big¬ 
gin Hill, Kent or Charles Darwin 
School. Vail Lane, Biggin Hill, 
Kent. 
Meatlim: First Thursday in the 
month at 7.30pm. Contact: David 
Pettet on Orpington 23505. 





owners know we’re in 
the right game 

Last year W H. Smith sold thousands of Sinclair 
Spectrums, making us one of the leading stockists in the country 
and the ideal choice for Spectrum Software. 

With Arcade Games ranging from Jet Set Willy to Ant 
Attack we’ve got action and excitement just waiting for you. 

Of course, our range doesn’t just stop at games. As leading 
stockists, we can also offer you an extensive choice of educa¬ 
tional software. 

What’s more, we’re constantly updating the range,as new 
software is released so you can count on us having all the latest, 
most current programs. 

In fact,for the full spectrum,you can’t do better than 
come to the people who know the game. 

WHSMITH W 
HZ Subject to availability Prices correct at lime of going to press. At selected branches only w 
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The Sinclair 

Companion 

Boris All,in 

□ A BEGINNERS GUIDE TO 

Need some help? Or just looking for a little computer-related reading? Let us advise you. 

The Sinclair QL Companion’ by 
Boris Allan, published by Pitman 
Press at £6.95 (paperback, 113 
pages). 
I approached this with a num¬ 
ber of handicaps, not least the 
fact that it’s tricky to review a 
QL book before you’ve seen a 
QL (even more difficult to write 
the book, no doubt). 

The first 50-odd pages cover 
QL SuperBasic and its differ¬ 
ences to a common or garden 
dialect, illustrated by a number 
guessing game written first in a 

conspicuously witless (deliber¬ 
ately so, I assume) Basic ver¬ 
sion, followed by a more ele¬ 
gant version in SuperBasic. 

Mr Allan’s treatment of the 
BEEP command is another 
example of the book’s thinness. 
‘The BEEP command is so 
complex that only experiment 
will show its true soundness’, he 
says, pointing out that the first 
two parameters are the same as 
on the Spectrum and then 
hacking off a version of Frere 
Jacques that would happily run 
on the Spectrum. 

The publisher’s blurb on the 
book jacket, incidentally, 
claims the book covers ‘the use 
of sound’ but search for further 
information on BEEP and 
you'll search in vain, and con¬ 
sidering it’s something people 
will want to know, Mr Allan’s 
‘tone deaf alibi just won’t 
wash. 

The review of the Basic ends 
with a turtle graphics system 
then zips on into ‘The MC6808; 
a structured chip.’ There’s a 
little specific information on the 
68000 followed by a brief note 
that its internal architecture is 
the same as the 68000’s. After 

that it’s pretty much 68000 all 
the way with the rear being 
brought up by the 68000 instruc¬ 
tion set, reproduced by kind 
permission of Howard W Sams 
& Co,’ publishers of ‘The 
68000: Principals and Program¬ 
ming.' 

Put all this together with the 
disclaimer at the front: 
‘The author and publishers can- 
not accept responsibility for any 
loss or other inconvenience 
caused by failure of the material 
printed in this publication to 
correspond to the operation of 
the Sinclair QL computer or of 
its constituent parts,' 
and you may feel it’s worth 
waiting for a book while you 
wait for the QL. JL 

'A Beginner’s Guide tothe BBC 
Micro’ by Richard and David 
Graves, published by Kingfisher 
Books at £2.50 (paperback, 72 
pages). 
A father and son have teamed 
up to produce a simple, colour¬ 
ful paperback for BBC users 
who find other programming 
books hard to grasp. 

This book offers an insight 
into what can be achieved with 

the BBC. There are, of course, 
many books introducing prog¬ 
ramming, but in this one 
Richard Graves and his 11- 
year-old son, David, clearly 
appreciate the difficulties of 
learning to program and ex¬ 
plain ideas in an easy-to-under- 
stand style. By the end of it you 
should be able to write simple 
programs, use number and 
string variables and produce 
sound, colour and graphics. 

At £2.50, this is a valuable 
book for the beginner. SG 

TOP SAVINGS 
* * PRINTERS 1 

PRINTERS —OTHER 
ANAOEX DP6500 50Ocps C2019.00 
DAISY STEP 2000 C240.00 

* a MONITORS & VDU’j 
JVCl2lnHi-Res 
KAGAl2ln Hi Res 
MICROVITEC1451 
SAN Y014ln Colour Ht-Res 
SANYO 12IiiHhR®s 
HAZELTINE ESPRIT VDU 
TELEV1DEO910VDU 

* * COMPUTERS a 
APRICOT 

2S6K 0.315MB 
2WK0315MB MONITOR 
2S6K315Kx2 
256K315KX2 MONITOR 
2S6K10MB 
2S6K5MB 

SIRIUS 
128K 1.2MB 
256K2.4MB 
256K10MB 
128K MEMORY EXPANSION 
256K MEMORY EXPANSION 
512K MEMORY EXPANSION 
EXTERNAL 10MB HARD DISK 

COMMODORE 
COMMODORE 64 
COMMODORE DISK 1541 

We accept ofticial orders from U K Government and educational establishments Export enquiries welcomed Mall order enquiries welcomed. 

MAYFAIR MICROS 
362 YORK ROAD LONDON SW18 1SP TEL: 01 -870 3255 
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SPREAD THE WORD 

EXPERIENCE THE DEVASTATING SOUND OF MICROSPEECH ON YOUR SPECTRUM 
p EVERYONE FINDS IT FUN BECAUSE IT'S EASY TO USE 

(it says any word you want it to say) 

JJ EXCLUSIVE TECHNOLOGY MEANS ALL SOUND IS NOW PUT THROUGH YOUR TV 

p AND THE GAMES WITH SPEECH.SPEAK FOR THEMSELVES 

.ULTIMATE..Lunar Jetman BUG BYTE. Birds and the Bees.OCEAN..Mr Wimpy..Hunchback .Moon Alert QUICKSILVA .Mined Out.... 

.ROMIK. .3D Monster Chase .Shark Attack-Colour Clash.MARTECH.BIastermind MOGUL .Las Vegas Lady.CRYSTAL..The Island. 

.DIGITAL FANTASIA .Mysterious Adventures (Parts 1-10) LYVERSOFT-Lunar Rescue BRITANNIA..Grand Prix Driver.CDS.. Time Bomb. 

.ARCADIA .Mushroom Mania.PSS .Blade Alley.MR MICRO.Crazy GoIf. Punchy .Harlequin.DkTRONICS. Mwiacs. 

lsome of these games are new versions of original programs) 

AND THIS ISN'T THE END OF ITI 

NEW PROGRAMS FROM 

POSTERN 
VIRGIN 

SALAMANDER 

VISIONS 
INCENTIVE 

MIKROGEN 
SOFTEK 

ABBEX 

ANIROG 
AUTOMATA 
HEWSON CONSUL TANTS 

RICHARD SHEPHERD 
SOFTWARE PROJECTS 

THOR 
FANTASY 

MICROMANIA 
M.C.LOTHLORIEN 

WILL BE APPEARING SOON 

AVAILABLE FROM COMPUTER DEALERS NATIONWIDE INCLUDING 

COMET . W. H. SMITH . JOHN MENZIES WOOLWORTHS GREENS 

You won't wait long when you order from us! 
Send to: MICRO SPEECH OFFER. P.O.BOX 1. GATESHEAD NE8 1AJ 
or telephone NEWCASTLE 10632) 824683 

.Postcode. 

enclose Cheque/Postal Order payable to "Micro Speech Offer" 

ir debit my Barclaycard/Access account No. I 1 1 I I I I I IT 

COMPLETE DETAILS ARE ON OUR LEAFLET 

PICK ONE UP FROM ANY STORE 

£29.95 
including u FREE SPEECH GAME “MYSTIC TOWER" 

p COMPREHENSIVE MANUAL 

u DEMO CASSETTE 



While Apple, IBM and Sinclair hog 
the headlines with state of the art 
(or in the case of the latter, state of 

the parts) products, it’s easy to forget that 
there’s a real world out there: people still 
buy tried and tested products that will do a 
job of work for them. 

The Model 100 lap portable aside, 
Tandy is one of the main exponents of the 
micro as workhorse, and its latest product, 
the TRS 80 Model 4P, is a transportable 
version of the Model 4. It runs a Z80 CPU, 
has a built-in 9in screen and twin 187K 
5.25in drives. When faced with the Macin¬ 
tosh at around £1,800 and the Wren, 
complete with bundled software, at 
£1,000, you’d surely want your head 
examined to spend £1,500 on a Tandy 4P. 
Or would you? 

The Model 4 isn’t exactly in the forefront 
of technology, but that’s not what it’s being 
sold as. The philosophy behind a machine 
like the Tandy 4P is that it’s a machine that 
will do its job, and will have the back-up 
needed to keep it up and running. Provided 
it makes the grade in these two depart¬ 
ments, the price looks more credible. 

Presentation 
Our review model came without packag¬ 
ing, but seemed secure enough on its own. 
It’s basically a console with twin 5.25in 
drives house upright to the right of the 
screen (typical of a right-handed world). 
The keyboard is attached to the main 
console by a cable and slots away under the 
screen and drives. 

Round the back of the unit there’s the 
power input and parallel and RS232 
interfaces, which can be covered by a 
snap-down hatch. To pack it up you simply 
close the hatch, clip the cover over the 
20 

screen, turn it so the screen end is nearest 
the ground and pull out the handle at the 
back. The power cable can be packed away 
too if you’ve got a US style plug, but British 
standard plugs are too large — so tie it 
round your neck, I suppose. 

There's space inside the lid for the quick 
reference guide and disks, but there’s a 
problem with the latter because you have 
to bend them ever so slightly to get them in. 
Once packed up, it looks just like a sewing 
machine. It’s pleasingly compact for a 
transportable, but at 111b it’s surprisingly 
heavy. 

Documentation 
The review machine came with a quick- 
reference guide and a full manual, and 
we’re told there’s also a beginners’ guide. 
The main manual goes into considerable 
depth about the Basic and provides 
copious information on the DOS, but it 
might have helped to include a section on 
how to start. The problem seems to be that 
Tandy approaches the machine’s com¬ 
mands alphabetically rather than in a 
'learning process’ order, which can mean 
hunting through the manual to do quite 
simple things. 

The review machine also came with a 
copy of Scripsit, the Tandy word proces¬ 
sor, and the documentation here was even 
more extensive, including a seven-lesson 
tutorial suite on tape. After some initial 
embarrassment I learned that this was 
audio tape, and therefore I didn’t need a 
cassette lead . . . 

Both the tutorial tapes and the manual 
take you through a step by step guide to 
using Scripsit, and presuppose little prior 
knowledge. Unfortunately, this is some¬ 

times taken to the point where it’s a 
disadvantage. For example, the only 
reference to using a non-Tandy printer 
simply sends you back to the Scripsit 
reference guide, which I naturally didn’t 
have. 

Keyboard 
The 4P has 70 keys, 15 of which—including 
three function keys—are accounted for by 
the numeric keypad on the right, while the 
rest are arranged in qwerty fashion, with 
the Control key to the left of the space bar. 

The keys were a little springy for my 
taste, but not excessively so, and consider¬ 
ing the complaints I get about the rattling 
noise from my preferred keyboard, a lot of 
people might find the 4P easier to use. 
Despite the fact that it’s a transportable, 
the keyboard feels relatively spacious, and 
since it’s detachable the working system 
takes up a lot less space on your desk than 
the standard Model 4. 

In use 
Not being familiar with Tandys I struck out 
fairly early on in the game. I slavishly 
followed the instructions for loading an 
applications program — Scripsit was the 
one I had — and was baulked every time by 
‘Error 24’, followed by a TRSDOS Ready 
prompt. Several hours later I accidentally 
discovered that typing SCRIPSIT seemed 
to do the trick. Error 24 is apparently 
paying attention to Error 24. 

The next reef I ran onto was getting 
anything useful out of Scripsit. The 
program claimed 'Press Control H for 
Help’, when it actually meant 'aH'. This 
gave me more hours gnawing pensively at 
the corner of the keyboard before the local 
Tandy store put me out of my misery. 
Apparently, the use of & rather than 
Control is to maintain downward compati¬ 
bility —future versions of Scripsit will have 
the Control key implemented. 

An amended version of Scripsit im¬ 
plementing Control and the function keys 
arrived shortly after I’d got used to dealing 
with k. 

The final problem was just plain bizarre. 
I tried my first printout with a Smith 
Corona TP1. This had already given me 
problems with a Tandy Model 100, so I 
didn’t expect great success. However, it 
worked — with one slight drawback. The 
4P didn’t seem to like printing spaces 
between the words. Switching printer 
drivers (Scripsit has a number, although all 
for Tandy printers) didn’t make any 
difference, and the problem remained 
even on an Epson. Spaces between words 
were possible here, but only in condensed 
mode, or with the margins badly messed 
up. 

So it was back to Tandy where, after 
some rummaging, an Epson printer driver 
was found. There is, apparently, little 
demand for this. The main custom for the 
Model 4 will be business, so programs such 
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as Scripsit are likely to be used with 
daisywheel printers. To all intents and 
purposes, this lets out Epsons, and if 
you’ve spent a considerable amount of 
money on the machine and software it 
probably makes sense to get a Tandy 
printer and use all of the software’s 
capabilities. 

These problems were only teething 
troubles, and credit must go to Tandy for 
its prompt attention to them, particularly 
as the 4P wasn’t on sale at the time. Once 
the beast was fully operational I found that 
Scripsit was an effective and versatile word 
processor. It would take a Tandy printer or 
a lot of work to produce the various 
typefaces and formats to best advantage, 
but the ease with which you produce 
underlining etc compares favourably with 
many other software packages. 

Epcn pro-test ! 
mnmia 

John Lettice leaves state of the 
art for the Tandy 4P. 

it in ROM. The Tandy software catalogue 
includes a substantial number of packages 
specifically designed for the UK market. 

All too often a UK-based business can 
buy a micro and the relevant software only 
to find that the software supplied is for the 
US market. Sometimes this doesn’t mat¬ 
ter, but remember that things like zip codes 
and postcodes take updifferent amounts of 
space. 

Verdict 
As transportables go, the Model 4P is 
compact, stylish — especially by Tandy’s 
exotic design criteria — and eminently 
usable. Compare it with the generation of 
machines that’s just reaching the shops and 
it looks old fashioned and over-priced, but 
the flip side is that state-of-the-art 

machines often come with rudimentary 
support and little software. I n this sense the 
Tandy store, bulging with software and 
support, is a great headache curer. 

Of course, the 4P is transportable, 
marginally more so that the Osborne, but 
considerably les: so than the Macintosh, 
which doesn’t even make a virtue of this 
feature. And with prices for second-hand 
Osbornes shaving the BBC B, this prob¬ 
ably isn’t a fruitful area to look for 
competition. 

Even so, the price is a considerable 
stumbling block. You can pay £1,500 for a 
Tandy 4P, and have to shell out consider¬ 
ably more for applications software, or you 
can look at a machine like the Wren, which 
costs only £1,000 and comes with bundled 
software. The only other weight in the 
scales is Tandy’s network of shops. 

The machine itself is reliable, and if you 
want an absolute, sure-fire workhorse 
micro with lots of software and dealer 
support, money no object, it would 

.probably be a good buy. IE23H 

Software 
The 4P sports a parti- I 
cularly comprehen¬ 
sive and usable Basic, I 
with that wealth of I 
detail on its use in the [ 
manual. If it weren’t | 
for the odd doubt ab¬ 
out the price you could I 
sit and hack away for I 
hours at a time, but | 
really a £1,500 machine I 
should be helping you I 
earn, so this is where the I 

applications software 
comes in. 

The Model 4P came 
with two systems disks, 
TRSDOS version 6 and 
a Model 3 emulator cal¬ 
led Modela/III. It’s easy 
to get the impression that 
Tandy has more operat 
ing systems than com 
puters (come to 
think of it, that 
probably is the 
case) but this is 

between 
machines, so the operating systems tend to 
change on a gently gently basis. Other 
manufacturers simply bring out machines 
that won’t run earlier software. 

The new version of TRSDOS will be 
useful when the modified Tandy software 
range comes out, but currently Modella/111 
is something of a life-saver. Because it 
allows you to run software designed for 
earlier operating systems, you get access to 
a comprehensive software library. The fact 
that the Model 3 emulator is on disk is a sign 
of progress: the non-portable Model 4 has 

' ' ' II 
il ' 

RAM 
Text screen 
Graphic screen 

Storage 
Operating system 

£1,499 including VAT 
Z80B running at 4MHz 
64K expandable to 128K 
80 characters by 24 or 64 by 16 (Model 4 mode) 
640 x 240 high resolution graphics an optional extra at 
£199.95 
70 keys, including three function keys and 12 key numeric 
keypad 
Twin 5.25in 184K drives 
TRSDOS6.0. TRSDOS 1.3. LDOS. CPM+ compatible 
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ORIC FILL COMMAND The fill command is probably the most 
useful yet under-used command for 
use in the high resolution display on 

the Oric. This may be because of the 
inadequate explanation on page 43 of the 
manual. But this command can be put to a 
great deal of use. 

poke is a more limited command than 
fill on the high resolution screen since it 
can only affect a band one pixel high, and 
a loop is needed to fill a larger area with 
colour or pattern. 

fill is used to fill a band of B rows by A 
character cells with a value from 0 to 255 
(not 127 as suggested in the manual) which 
produces different colours and patterns. B 
can range from 1 to 200 as there are 200 
points down on the screen. However, A 
ranges from 1 to 40, as each value controls 
six points horizontally. This is known as a 
character cell. 

Try typing hires then fill 200,40,17 (For 
background take 16+ number of colour). 
This will fill the whole screen with red. 
Table 1 gives the various colours and 
patterns achieved by varying the last value 
of the fill command. 

The FILL story 
The manual doesn’t tell you that, because 
of the serial attribute system, the proper 
operation of the fill command can only be 
seen after you’ve filled the whole screen 
with a background attribute such as 16 
(black) to prevent further background 
attributes from spilling over to the right. 
Type hires then fill200,40,16. This fills the 
whole screen, since hires sets the cursor to 
the top left hand corner and the fill 
command covers an area 40 character cells 
wide and 200 pixels high. 

Each time you use fii.i. it is wise to use 
curset beforehand to reposition the 
invisible cursor to the top left hand corner 
of the area you wish to fill. 

curset o,o,i:fill 6,1,18 puts a green 
block in the first character cell of the first 
line. Increases of 1 in the Y co-ordinate of 
the curset command will move the block 
down the screen, but increases of 6 in the X 
co-ordinate are needed to move the block 
into new character cells to the right. 
curset 6,o,3:fill 6,1,20 will put a blue 
block beside the green block, in the second 
character cell. 

If the curset command was not used 

beforehand, the blue block would appear 

beneath the green block. 

Squares from 6 pixels down by 1 
character cell across to 198 pixels down by 

Table I 

Ink/Paper 
Number Colour Inverse 

0 Black White 
1 Red Cyan 

2 Green Mauve 

3 Yellow Blue 

4 Blue Yellow 

5 Mauve Green 

6 Cyan Red 

1_ White Black 

The program on page 22 demonstrates how the fill command can produce detailed and 
colourful patterns on the high resolution screen. These patterns can be used to colour in 
your pictures and show that it is possible to get more than one colour in each character cell. 

Just run the program. The keyboard is switched off in line 10 to make the 
demonstration 20 per cent faster, taking 65 seconds. Line 20 fills the paper column with 
random background attributes 3 pixels high and line 30does the same for the ink column. 

You will see the effect of line 20 producing coloured stripes at first but the ink attributes 
do not show up. Lines 40 to 80 are the clever bit. You may notice as the pattern builds up 
that there are two colours per row. 

These are the inverses of the ink and paper attributes. This is why 128 is added. The 
trick of the serial attribute system is that by adding 64 to a binary number from i to 63, the 
attribute is recognised as a pattern. The pattern can be designed just like one row of the 
letter A as on page 87 of the Oric manual. 

Have fun with this program by varying the height of the patterns and attributes but 
remember to adjust the Y loop to 199/height. Each time you run the program a unique 
pattern is produced. 

Listing 1 — provides a subroutine to colour circles. 
Listing 2 — shows how to draw and fiH triangles. 
Listing 3 —lets you display text and pictures on the HIRES screen. 

Listing 1 

1 REM *** LINES 10 fie 20 ARE A DEMO *** 

10 HIRES 

20 XCENTRE=20: YCENTRE=20: CRADIUS=10: FDR 

cc=iT07:gosubi000:xc=vc+30:next:stop 

998 REM ===== LISTING 1 ===== 

999 REM *** CIRCLE FILL *** 

1000 CURSETXCENTRE,YCENTRE.3:FORICEMTRE 

*1TOCRADIUSt CIRCI EICENTRE. 1 :NEXT 

1010 CURMOV -CRADIUS-6. -CRADIUS, 3! FILL 2 

*CRADIUS,1,CCOLOUR:RETURN 

Listing 2 

1 REM ===== LISTING 2 ===== 

5 REM ***DEMONSTPATTON OF TRIANGLES *** 

10 HIRES:PAPER4:INK3 

20 Y1=10:FORX1=12TO234STEP6:INV=EALSE?8 

OSUB2000:NEXT 

30 Yl = 16:EORXt = t2TO?34STEP6: TNV=TR»JE: GO 

SUB2000!NEXT 

39 REM *** DEMO OF LARGER TRIANGLES *** 

40 INV=FALSE:S2=l;EORT?=24TO200STEP42:y 

1=90!XI=T2!GOSUR7000!c?rs?+1:NEXT:STOP 

1999 REM *** SMALL TSOCELES DRAWER *** 

2000 CURSETX1, Y1,3 

7010 IF INV/=TRUE THEM P! = !92 ELSE Pl=«64 

7020 FORI1=0TOS:P1=P1+2^11:PILLt,1.Pl:N 

ext:RETURN 

2999 REM ^LARGER TSOCELES TRIANGLES* 

3000 GOSUB2000 

3010 IFS7<T?THENRETURN 

3020 FORX2=1TOS2-1:XI=X1-A:Yt=Y1+67GOSU 

B2000:FOR12=1TOX2:CURMOVM .0,3 

3030 FILL6.1,63:NFXTT2.X7:RFTURN 
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Consider our s 

Practifile 64. The database for Commodore 64. 
Practifile means an end to bulky and time- 

consuming storage of files, client or patient informa¬ 
tion or names and addresses. 

And it means you’ll no longer have to spend 
minutes or hours searching through piles of paper 
for a specific piece of information. 

Each file on the program is able to handle 3,800 
record entries, and Practifile can sort the files it 
contains by number or letter in less than a second. 

The system is so flexible that you can add,sub¬ 
tract, multiply or divide within individual files, while 
its use with a word-processing system means that you 

If you ever have to bring work home 
from the office you can now tackle it in 
a fraction of the time, thanks to our 
range of software. 

With these inexpensive newr 
programs you can turn a Commodore 64 
personal computer into a fully-fledged 
business tool to improve the smooth 
operation of your calculations, filing and 
ordering or information storage. 

All the programs are easy to learn 
and use, and all cost less than £50. 

There’s no more cost effective way 
to turn your home computer to practical 
use. 

Practicalc 64. The complete spreadsheet 
for Commodore 64. 

With this program your cashflow will do 

just that. 
Flow. 
Practicalc 64 accepts both numerical and 

alphabetical entries and allows you to work out sales 
forecasts, long-term budgets,sales models or long 
term cash plans. 

All in a fraction of the time they normally take. 
Practicalc 64 has 2000 cells, more than 20 

mathematical functions, (including logarithms and 
roots), can insert or delete rows or columns, can 
‘SORT’information alpha-numerically and has a 
‘SEEK’ function to search for specific information. 

It can even display the information in graph 
form to allow' a quick visual appraisal of the situation. 
Disc £44.50 Cfape £39.95). 

Over 20 mathematical 
functions. 

Column width up to 
58 characters 

2000 cells. 
Graph function. 

Sorts files by 
number or letter 

in less than one 
second. Fully 

compatible with 
Practicalc 64. 



oft ware from a 

location, stock,year-to-date sales, 
re-order date, minimum quantity, 
vendor, list price and other 
important facts. 

From this information your 
personal computer, with the help 
of Inventory 64, will be able to 
collate and assess the major points 
of an efficient system and be able 
to present you with a complete and 
instantaneous view of current stock 

situations. 
And ensure that stock control 

problems really are a thing of the past. 
Pretty good value at just £29.95. 

You’ll find our superb range of 
Commodore 64 software for profes¬ 

sional and business use in all good 
computer stores including selected 
branches of Boots, W. H. Smith, 

Menzies and Laskys. 
If you’d like more information about 

our software or require any technical help 
fill in the coupon or phone us on 0475 462721. 

Name 

can have instant ‘hard-copies’ in a matter of minutes. 
While Practifile means instant access to mailing 

lists. 
At just £44.50 you won’t find a more versatile, 

flexible and professionally useful data-base. 

Inventory 64. The quick, reliable inventory system. 

With its capacity of 650 items, Inventory 64 is 
ideal for the average small business, and means a 
vast improvement in the efficiency of good stock control. 

All you have to do is to enter each item, followed 
by the information which the program will prompt. 

That means things like part number, description, 

Handles up to 

650 parts. 

The quick answer 

to stock control 

problems. 

Address 

eSHUCTCOEP 
Goddard Road. Whitchousc Industrial Estate. Ipswich IP1 5NRTel: 0473 462721 



Listing 3 

1 REM ** LISTING 3 ** 

5 REM L INFS 10-30 ARE A DEMO 

10 HIRES:PRINTCHR*<27>•%* 

20 REPEAT:C3=TNT(RND<1)*7>:B3=23-C3!X3~ 

RND<1>*190:Y3=RND<1>*160 

30 T3*=HPCN PULES":GOSUB4000:UNTILKEY*< 

>• •:stop 

3999 REM ** HIRES COLOURED TEXT ** 

4000 L3=LEN<T3S>:IFX3+L3*6>220THENT3S=L 

EFT*<T3*,L3-1>:GOTO4000 

4010 CURSETX3.Y3,3:FILL8,1,C3:CURM0V6,0 

, 3J PILL8 , J . B3:FORI3=lTOL3:CURMOV/6,0. 3 

4020 CHARASC<MIDS(T3*.13, 1> >,0,1!NEXT!C 

URMOV12,0,3:FILL8.1,16:RETURN 

33 character cells across can be obtained by 
using fill. A smaller square than 6 + 1 can 
be drawn using draw and filling the centre 
with more lines. 

After filling the whole screen with 
attributes, draw and curset x,y,i, to get 
points and lines respectively, do not show 
up, but circle does! 

To avoid this, use the method below to 
fill one character cell at a time and switch 
off the attributes for each. Also, confine 
your DRAwing and FiLLing to separate 
parts of the screen. 

bits 1, 3 and 5 = 2+8+32 = 42. Try fill 
200,40,42 and you should get a striped 
screen. To ensure that the serial attribute is 
read as a pattern, switch on bit 6 by adding 
64 to the pattern total. If bit 7 is switched on 
as well, by adding 128 to 42 (=170), you 
should get inverse stripes. Try fill 200,4«, 

170. 

The listings 
You can use fill to colour a circle. 
Listing 1 is a subroutine to allow you to do 
this. Incorporate it into your programs and 
call it up, having defined xcentre, 
ycentre as the centre of the circle, 
cradius and ccolour. Use foreground 
attributes from 0 to 7. 

Do not forget that since it fills a column 
of attributes j ust to the left of the circle, you 
should remember to leave a character cell 
space between the circle and any other 
objects on the screen. 

fill can also be used to draw isosceles 
triangles. The 6 pixel by 1 character cell 
triangle produced by subroutine 2000 can 
be used as a building block for larger 
triangles. 

Set the cursor at the top left hand corner 
of the character cell to be filled. Use 
subroutine 2(xxi to fill in the triangles and 
fill 6,1,63 to draw the squares. 

Listing 2 demonstrates how to use 
subroutine 2000 to draw these small isos¬ 
celes triangles and then uses subroutine 
3000 to draw larger isosceles triangles, 
(S2 = the height of the triangle in charac¬ 
ter cells). 

The final listing allows you to display 

Move the cursor to the character cell to the 
right of the one you want the block to be in, 
for example curset 90, uxi,3. Plot the black 
attribute first to stop spill-over (fill 
6,1,16), move the cursor over one character 
cell (curmov -6,0,3), then fill the block 
with the desired colour (fill 6,0,20 for 
blue). 

It’s also possible to get four colours 
without having to stop spillover or having 
to use two character cells each time by 
using the ink and paper colours and their 
inverses (see Table 2). 

Type hires: curset 96,0,3: fill 6,1,63 

(ink colour): fill 6,1,64 (paper colour): 
fill 6,1,191 (ink inverse): fill 6,1,192 
(paper inverse). Change paper to red and 
ink to white and you should get white, red, 
black and cyan blocks. 

In order to understand how the fill 
command works, we need to look at serial 
attributes. A serial attribute is a byte of 
memory sent to a character cell on the 
screen to control either a pattern or a 
colour or flashing attribute. Just like all 
bytes of memory, it is made up of 8 bits. 

Each bit has a unique binary value to 
control whether it is off or on. Red 
background attribute, for example, uses 
bits 0 and 4, so you add the binary values 1 
and 16 together to make 17. Both bits 5 and 
6 are off, so the byte will automatically be 
considered as an attribute. However, if 
either bit 5 or bit 6 is on then the byte will be 
considered as a pattern. For example, a 
striped pattern will be produced by setting 

coloured text along with your pictures on 
the hires screen with minimal effort. Each 
line of text must be carefully positioned 
using the X and Y co-ordinates (X3,Y3) and 
given a foreground and background colour 
(F3.B3). 

However, if the text is too long, it will be 
shortened but still displayed. Youwillhave 
to reposition it if this occurs. HQH 

Attribute code 
Binary 128 64 32 16 8 
number 

Inverse 
on/off Attribute 

on/off 
Pattern 

bits 

I TABLE 1 : Serial attributes and their 1 
j 1 unctions (lor use with mi) < 

0-7 Foreground attributes. 
8-15 Only the flashing attri¬ 

butes 12 to 14 work on the 
hires screen. Double 
height and alternate attri¬ 
butes do not. 

16-23 Background attributes. 
24-31 These affect screen syn¬ 

chronisation. Do not use. 
32-62 Series of patterns repro¬ 

duced at 96-127 bv adding 
64. 

63 Solid block in ink colour. 
64 Solid block in paper col¬ 

our. Can be used to clear 
screen. 

65-127 Full series of patterns, as 
explained in text. 

128-135 A block in the inverse of 
the paper colour and a 
foreground attribute 
affecting the character to 
the right. 

136-143 A block in the inverse of 
the paper colour and an 
attribute producing the 
same effects as the range 
8-15 in the character cell to 
the right. 

144-151 A block in the inverse of 
the background colour and 
a background attribute 
affecting character cells to 
the right. 

152-159 These affect screen syn¬ 
chronisation. 

160-190 Inverse patterns to 32-62. 
191 Solid block in the inverse 

of the ink colour. 
192 Solid block in the inverse 

of the paper colour. 
193-255 Full series of inverse pat¬ 

terns. The bands you spe¬ 
cify are the inverse of the 
foreground colour. Those 
left blank are in the inverse 
of the background colour. 
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PAPER-DELIVERY 

IMMEDIATE EXPORT QUOTES AVAILABLE. MAINTENANCE OR INSURANCE AVAILABLE ON ALL EQUIPMENT. 

ALL PRICES ARE EXCLUSIVE OF V.A.T. 

Zwirr:* TJJ* T T!". J J T3 EPSON RX80F/T 240 00 - T T: 
■ 1 X EPSON FX80 325 00 ; — - " 

BROTHER HR1 449 00 EPSON MS 100F/T III 370 00 APRICOT 256K 1X315K D/D+MON 
BROTHER HR15 345 00 EPSON FX100F/T 425 00 APRICOT 256K 2X315K D/D+MON 
TRACTOR 65 00 HERMES 612C (me Tractor) 1650 00 COMMODORE VIC 20 
SHEETFEEDER 190 00 MANNESMANN TALLY MT 80 200 00 COMMODORE VIC 20 STARTER PACK 
KEYBOARD 140 00 MANNESMANN TALLY MT 160 399 00 COMMODORE 64 
BROTHER HR25 555 00 MANNESMANN TALLY MT 180 599 00 EPSON 0X10 
DAISY STEP 2000 (20cps| 246 00 OKI MICROLINE 80A 199 00 KAY PRO II 
DIABLO 620 (RO) 675 00 OKI MICROLINE 82A 259 00 KAY PRO 10MB 
DIABLO 630 (API) 1320 00 OKI MICROLINE 92 399 00 ORIC ATMOS 48K 
DIABLO 630 TRACTOR 149 00 OKI MICROLINE 2410 1549 00 SANYO MBC 550 
JUKI 6100 335 00 RADIX 10(NLO) 449 00 SANYO MBC 555 
TRACTOR 89 00 RADIX 15(NLO) 549 00 SINCLAIR ZX81 
SHEETFEEDER 199 00 SEIKOSHA GP100A 179 00 SINCLAIR ZX81 16K 
OUME 11/40IRO) 119000 SEIKOSHAGP100VC 175 00 SINCLAIR SPECTRUM 16K 
QUME 11755 (RO> 1375 00 SEIKOSHA GP250X 215 00 SINCLAIR SPECTRUM 48K 
OUME 9/45 (RO) 159000 SEIKOSHA GP700A (CoKxir) 369 00 SIRIUS 1 128K 1 2MB 
QUME 9/55 (RO) 1940 00 SHINWA CP80 F/T 185 00 SIRIUS 1 256K 2 4MB 
RICOH RP 13001P or S) 899 00 SHINWA 40 (Colour i 119 00 SIRIUS 1 256K 1.2+10 6MB 
RICOH FLOWRITER 1300 999 00 STAR GEMINI 10X 209 00 TELEVIDEO 1605 
RICOH RP 1600 (Por S) 123900 STAR GEMINI 15X 309 00 TELEVIDEO TS802 
RICOH FLOWRITER 1600 1299 00 STAR DELTA 10 319 00 TELEVIDEO TS800A 
ALL OTHER PRINTERS AVAILABLE: STAR DELTA 15 425 00 MANY OTHERS AVAILABLE. 
FUJITSU, NEC. OLYMPIA.TEC. UCHIDA. TEC 1550 . 469 00 ^—>-- —— 
SILVER REED. SMITH CORONA. OLIVETTI. MANY OTHERS AVAILABLE : \ 1 - . i \ * T T 55 

»mTTm ~T 7 Z Z T = DRE-NEWBURY. I.D.S. MICROPRISM, MONITORS. UPGRADE BOARDS. CABL 
riteman. texas, Toshiba. software, paper feeders, disks. 

ANADEX DP 9000 
ANADEX DP 9620 
ANADEX 9725 (Colour) 
COMMODORE MTS 801 
EPSON RX80T 

Spa House. 27-29 Worple Road * 

Wimbledon. London SW1! 

Tel: 01-947*8562 
Telex: WOWICO 8955888 

ROM extension 
board for the 
BBC Micro 

Personal Computer News January ’84 
“...the Romex 13 is the best I have seen". 

This GCC designed add-on enables the user to 
increase sideways ROM capacity from the basic 
4 sockets up to the full 16, which is capable of 
support by the current operating system. 

• Mounts inside the lid of the 
BBC computer 

• Normally, no soldering required 

• Does not suffer from over¬ 
heating problems 

R0MS/EPR0MS - accommodates 2764, 27128 
and 2732 EPROMS. 

Price including VAT £45.94 (+£1.75 p&p). 

STOCK SUBJECT TO PRIOR SALE 
Trade & Local authority enquiries welcome 

GCC (Cambridge) Limited 
66 High Street Sawston, Cambridge CB2 4BG 
Telephone: Cambridge (0223) 835330/834641 
Telex: 81594 SAWCOM 
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Every small business 
can be a step ahead with 
The Philips Portable Computer P2000 C 
The P 2000 C goes from desk to desk your costs and prices. The accountant 
providing computer efficiency to many can do his bookkeeping and billing 
people in a small company. The and keep track of outstandings. In fact 
P2000 C portable is easy to move and any business task can be done more 
can be set up in a flash And it is easy easily and quickly 
to use even if you have never used a 
computer before 
A secretary can type with the P2000 C 
just as with a typewriter only it's faster, 
easier and better Vbu can organize 
your records with it, do forecasts, 
projections and estimates, analyze 

1 9' screen 24 x 00 display 32 KB wdeo 
RAM 

2 64 KB RAM user memory 256 KB RAM 
d<sk optional 

3 Two 6 14* Hooey owes with UO to 640 Kt 
pe-dsk 

4 CP/M* and pSysterr" provide access t< 
large range ol avaiabie software 

5 IrUorlaces serial center external floppy 
drives, ha'd dis* data communication, 
slave morxtor IEEE 486 

P2000C- 
the affordable portable. 
With free software. 
Plus Accounts 
Packages on Free Trial. 
Contact our distributors for a list of 
dealers in your area. 

Kingsway Data Systams 

<093281 68 9H. Telex 24 667 

56 Crewe Road. Sandbach 
Cheshire CWt l ONN 
Tel.: 109367) 61 231 Telex 36 690 

377879 
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ATARI ANTICS 

The main strength of the Atari personal 
computers obviously lies in their graphic 
power and coupled with the easy to use and 

powerful sound capabilities, the Ataris have 
always been thought of more as games 
machines than machines for the programmer. 

The Atari graphics system is based around the 
ANTIC chip — a separate processor almost as 
powerful as the 6502 which operates the whole 
system. 

ANTIC is responsible for most of the entire 
control of Atari’s graphics and works around a 
built-in program, the Display List, of instructions 
which ANTIC follows to build up the screen 
display. 

The user can make up his or her own display 
lists to determine how a screen is displayed but 
the Atari operating system already has 14 of 
them supplied in the ROM. Thirteen of these are 
readily available to the XL owner through the use 
of the graphics command. Atari 400 and 800 
owners are given nine. The remaining display 
lists can be obtained with a little POKEing around. 

Extra registers in the other graphics chip, 

GTIA, use one of these display lists to obtain 
three additional modes. This means that the XL 
owner has 16 modes predefined and the 400/800 
owner has 12. 

The different modes vary the size of the 
characters that can be displayed from 40 x 24 to 
20 x 12, the resolution of PLOTting modes from 
320 x 192 to 40 x 24 and the number of colours 
available in each mode. The Atari character 
modes are based around a full upper and lower 
case character set. This set includes 27 graphics 
characters and in the standard text mode inverse 
incarnations of these characters can also be 
obtained. 

The command poke 756,204 on one of the XL 
computers will place the computer into the 
international character set mode. In this mode 
the graphics characters are replaced by charac¬ 
ters such as a £ sign and foreign letters. The GTIA 
chip takes the information collated by the ANTIC 
processor and sends it to the screen, creating the 
256 colours avalable in the Atari. 

This range of colour makes Atari graphics so 
good; with no other computer yet available 
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including this many colours. Normally through 
the Basic color (note American spelling) com¬ 
mand , 16 colours can be displayed at one time on 
a single screen. In most modes the colours used 
can be chosen from 128 of the 256 colours 
available and they can be changed after the 
information has been placed on the screen. 

Three modes created by GTIAfrom the display 
list can select from all 256 of the Atari’s colours. 
Machine code programmers could even place all 
256 colours onto the screen at one time. The four 
modes in the XL that are not readily available 
using the graphics command on the 400/800 
range include two high resolution colour modes 
and two more text modes, graphics i 5 will select 
a high resolution (160 x 192) mode with the 
ability to display four colours at once. 

graphics 12 is a 40 x 24 text mode in which 
each character is the same size as those 
displayed in the standard display mode, mode 0. 
However, whereas mode 0 characters are 
placed on a grid of 8 x 8, characters in this mode 
are on a grid of 4 across by 8 down. This drop in 
horizontal resolution allows the Atari to display 
four colours within a single character, ideal for 
map making and screen designing. This mode 
has the equivalent resolution and colourcapabili- 
ties of mode 15 but because a small grid of the 
screen is defined by a single character, this mode 
requires an eighth of the memory to store a 
screen. 

Mode 13 is similar to mode 12 in the way that 
characters are made up but there are only 40 
characters by 12 lines. The drop in vertical 
resolution here means that even less memory is 
required to store a screen, about half that of 
mode 12, roughly half of 1K. 

Some of the more popular games use these 
modes to create multiple screens — as many as 
ten of them. 

The first demonstration program included here 
incorporates a couple of lines of mode 15 in a 
custom screen made out of our own display list. 

The ability to control the type of display 
produced with the display list, as well as other 
display list features such as machine language 
display list interrupts, makes the Atari a good 
graphics machine. However, the Atari has other 
features designed to enhance the graphics. 

Screen colours can be changed after informa¬ 
tion has been displayed and the character set 
can be re-defined to your own specifications. In 
fact, you can have as many character sets as 
memory restrictions will allow. Atari Space 
Invaders has four character sets that cycle 
through as the characters are scrolled across the 
screen. 

The Atari also has a powerful sprite system 
called Player/Missile Graphics. Although only 
four players (full size sprites) and four missiles 
(quarter size sprites) are allowed, P/M graphics 
can be used to great effect with features such as 
collision detection, multiple colours where play¬ 
ers overlap, different priority settings even after 
the players have been set up and independently 
selectable player and missile sizes. 

The second program here goes through the 
steps necessary to set up two players. They are 
then both moved horizontally across the screen 
at different speeds. 

Basic Antic Text Bytes 

mode Dlist Columns Rows Colours or per 

number number qraphics screen 

0 2 40 24 2 T 960 

1 6 20 24 5 T 480 

2 7 20 12 5 T 240 

3 8 40 24 4 G 240 

4 9 80 48 2 G 480 

5 10 80 48 4 G 960 

6 11 160 96 2 G 1920 

7 13 160 96 4 G 3840 

8 15 320 192 2 G 7680 

9 15 80 192 16 G 7680 

10 15 80 192 9 G 7680 

11 15 80 192 16 G 7680 

12 4 40 24 4 T 960 

13 5 40 12 4 T 480 

14 12 160 196 2 G 3840 

15 14 160 192 4 G 7860 

2 REM ALTERED DISPLAY LIST BY R.HAWES 
5 DIM A$(120) 
10 REM MIXING GRAPHICS MODES 
20 REM SELECT MODE WITH MOST MEMORY 
30 GRAPHICS 15:REM (400/800 OWNERS SELECT 8) 
40 REM FIND START OF D/LIST AND SET UP VARIABLES 
50 DL-PEEK(560)+256*PKEK(561):JMP^5:HI=PEEK(561):L0-PBEK(560) 
60 REM FIRST 40 LINES ARE MODE 7(ANTIC MODE 13) 
70 POKE DL+3,64+14:REM FIRST LINES INCLUDES INSTRUCTION 
75 REM TO READ MEMORY 
80 FOR TK> TO 38 :P0KE DL+6+T,14:NEXT T:REM NEXT 39 LINES 
90 REM NEXT 2 LINES ARE MODE 2(ANTJC MODE 7) 
100 FOR T-O TO 1:P0KE DL+45+T.7:NEXT T 
110 REM NEXT 4 LINES ARE MOOE 0(ANTIC MOOE 2) 
120 FOR T-0 TO 3:POKE DL+47 +T, 2:NEXT T 
130 REM NEXT 2 LINES ARE MODE 1(ANTIC MOOE 6) 
140 FOR T-0 TO 1:P0KE DL+51+T,6:NEXT T 
150 REM NEXT 24 LINES ARE MODE 15(ANTIC MODE 14) 
160 FOR T»0 TO 23:POKE DL+53+T.14:NEXT T 
170 REM NEXT LINE IS MODB 0(ANTIC MODE 2) 
180 POKE DL+77,2 
190 POKE DL+78,JMP:REM LAST THREE NUMBERS TELL 
200 POKE DL+79,L0:REM ANTIC WHERE TO START 
210 POKE DL+60,HI:REM READING D/LIST AGAIN 
220 REM DISPLAY DATA 
230 COLOR 1:F0R T-0 TO 159 STEP 5 
240 PLOT 0,0:DRAWT0 T.39:NEXT T 
250 COLOR 2:FOR T-l59 TO 0 STEP -5 
260 PLOT 159,39:DRAWT0 T.0:NEXT T 
270 SC=PEEK(86)+256*PEEK(89):RBM START OF SCREEN MEMORY 
280 REM EASIEST TO POKE INTERNAL VALUES OF CHARACTERS DIRECTLY INTO RAM 
290 A$=" THESE LINES ARE PRINTED IN MODE 2" 
300 FOR T-l TO LEN(A$):P0KE SC+1599+T,ASC(A$(T,T))-32:NEXT T 
310 A$-" THE MIDDLE OF THE SCREEN HERE CONTAINS FOUR LINES OF BASIC MODE 0 

(OR ANTIC MODB 2)" 
320 FOR T=1 TO LEN(A$):P0KE SC*1599+40+T,ASC(A$(T,T))-32:NEXT T 
330 At-" THESE TWO LINES ARE IN MODE 1" 
340 FOR T-l TO LEN(A$):P0KE SC+1599+40+160+T,ASC(A$(T,T))+96:NEXT T:REM ADD 96 F 

OR INVERSE 
350 FOR YO TO 2:FOR T-0 TO 255:POKE SC+1599+40+160+40+T+Y+256,T:NEXT T:NEXT Y 
360 A$-” AND THIS IS THE LAST LINE - MOOE 0 " 
370 FOR T-l TO LEN(AS):POKE SC+1599+40+160+40+960+T,ASC(At(T.T)) +96:NEXT T_ 

10 REM PLAYER/MISSILE DEMO BY R HAWES 
20 GRAPHICS 0:P0KE 710,0:HA=60:HB=80 
30 POKE 752,1:POSITION 0,10SPOKE 82,0 
40 FOR T=0 TO 39:? CHR$(160);:NEXT T 
50 T0P=PEEK(106)-8 
60 BAS=T0P*256:P0KE 54279,TOP 
70 POKE 559,46:POKE 53277,3:POKE 53248,HA:POKE 53249,HB 
80 POKE 704,60SPOKE 705,84 
90 FOR T=BAS+512 TO BAS+768:P0KE T,0:NEXT T 
100 FOR T=BAS+512+52 TO BAS+512+55sREAD A:P0KE T,A:NEXT T 
110 FOR T=BAS+640+51 TO BAS+640+55:READ B:P0KE T,B:NEXT T 
120 DATA 56,116,255,102 
130 DATA 252,240,255,255,102 
140 HA=HA+2:HB=HB+1:P0KE 53248,HA SPOKE 53249,HB 
150 IF HA>230 THEN HA=30 
160 IF HB>230 THEN HB-30 
170 GOTO 140 
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Graphics for the Commodore 64 fall 
into four main areas: keyboard 
graphics, user defined graphics, 

sprites and high-resolution graphics. 
Keyboard graphics can be very simple, 

but effective. They can be used in different 
ways, with the keyboard in upper case, 
with chr$ codes, or poKE’d onto the 
screen. The codes for the graphics 
characters can be found in the appendix of 
the user manual and in more advanced 
books on the 64. chr$ codes range from 
96 to 127 and 161 to 191 inclusive. The 
following line of Basic will put them on the 
screen: 
FOR CO = 96 TO 127:PRINT CO"NEXT:FOR CO 

= 161 to i9i:print co;:next<return> 

This will display the pi symbol, and 62 
graphics characters. 

User defined graphics are a little more 
difficult than keyboard graphics. The 
principle of UDGs is to copy characters 
from ROM into an area of RAM. Having 
achieved this any number of the charac¬ 
ters can be redefined and displayed on the 
screen. This method is widely used in 
games although it can be somewhat slow 
in Basic. 

There are other problems when using 
UDGs. The logic on the 64 is to first turn off 
the interrupts. In Basic it is: poke 56333,127 

and the assembly language instruction is 
sei (set interrupts). 

Switch in the character generator by 
altering location 1 decimal, a poke 1,51 

switches in the character generator, which 
starts at 53248 decimal $D000 hexade¬ 
cimal. 

The next step is to copy all or part of the 
character set into RAM. Before doing this 
you must decide where it will be safe and 
accessible. A commonly-used starting 
place is location 12288 decimal, $3000 
hexadecimal. The starting location can be 
higher in memory so you must remember 
that the Vic chip can only access 16K at 
any one time. We will use location 12288 
as the start address for our copy. 

The next thing to do to set up UDGs is to 
switch out the character generator and 
turn on the interrupts. This is done with 
poke 56333,129 or cli (assembly language) 
and to switch out the character generator, 
poke i,55. The final step is to redefine the 
characters in RAM and tell the Vic chip to 
look at the new character set. With our 
copy of the character set starting at 12288, 
we must alter location 53272 (Vic memory 
control register), poke 53272,29 will look at 
the character set starting at location 
12288. This is how the Basic code would 
look so far. 

10 POKE 56,46:POKE 52,48:clr:rem limit 

MEMORY TO PROTECT COPY OF CHARAC¬ 

TER SET 

20 POKE 56333,127:REM TURN OFF INTER¬ 

RUPTS 

30 POKE 1,51 IREM SWITCH IN CHARACTER 

GENERATOR 

40 FOR CH=0 TO 1024:REM COPY FIRST 1K OF 

CHARACTER SET 

50 POKE 12288+ CH,PEEK(53248+CH):COPY 

CHARACTER FROM ROM INTO RAM 

60 NEXT CH:REM END COPY LOOP 

70 POKE 1,55:REM SWITCH OUT CHARACTER 

GENERATOR 

80 POKE 56333,129:REM TURN ON INTER¬ 

RUPTS 

90 FOR CH = 0 TO lOIREM REDEFINE 10 

CHARACTERS 

100 FOR BIT = 0 TO 7:REM EACH BIT OF 

CHARACTER 

110 READ A:REM READ BIT 

120 POKE 12288 + BIT,A 

130 NEXT BIT 

140 NEXT CH:REM REDEFINE NEXT CHAR¬ 

ACTER 

150 REM *** CHARACTER DATA GOES HERE 

ONWARDS 

The above program illustrates only the 
points discussed so far. It will not work as it 
lacks the data, but another short Basic 
program given in Listing 1 will set up UDGs 

10 POKE53281,71 POKE53280,61REM SET CBREEN AND BOR 
DER COLOURS 
20 P0KE56,48»P0KE32,40s CLRlREM LIMIT MEMORY 
30 PRINT"CCLR1CBLK3 PLEASE WAIT SETTING UP CHARA 
CTERS'* 
40 GOBUB1000iP0KES3272,29iREM 8ET UP NEW CHARACTE 
RS AND POINT TO NEW CHARACTER SET 
30 PRINT"CCLR3" 
60 POKE 33201,2*POKE 33280,7iREM BET SCREEN AND B 
ORDER COLOURS 
70 CO-342721 REM CO' IS DIFFERENCE BETWEEN SCREEN 

AND COLOUR RAM 
80 FORMO-1083TO19238TEP40.REM LOOP FOR PLACING CH 
AR'B. ON SCREEN AND MOVING 
90 POKEMO,01POKEMO+1,11POKENO+2,2«P0KEM0+41,3 
100 POKEMO-(CO, 11 POKEMO+CO+1,1« POKEMO+CO+2,11POKEM 
O+CQ+41,1 
110 POKEMO-40,321P0KEM0-39,321P0KEM0-3B,321 REM ER 
ASE LAST POSITIONS 
120 FORDE-1TO150INEXTiREM DELAY LOOP 
130 NEXTMOlREM END OF LOOP TO MOVE CHAR'S. 
140 FORDE-1TO2000INEXTiRUN50IREM DELAY LOOP AND D 
0 AGAIN 
1000 POKE 36333,127«REM SWITCH OUT INTERUPTS 
1010 POKE 1,31lREM SWITCH IN CHAR. GENERATOR 
1020 FORA-0TO1024iREM COPY FIRST IK OF CHARACTER 
SET 
1030 POKE 12288>A,PEEK(3324B+A) 
1040 NEXTA 
1050 POKE 1,351REM SWITCH OUT CHARACTER GENERATOR 
1060 P0KE56333,129iREM TURN INTERUPTS ON 
1070 FORCH-0TO31iREM LOOP TO READ NEW CHARACTERS 
INTO RAM 
1090 READN 
1100 P0KE12288+CH,NiREM ENTER NEW CHARACTER 
1120 NEXTCH 
1130 RETURN 
1140 REM CHARACTER DATA 
1130 DATA12,12,13,13,13,12,12, 
1160 DATA24,126,233,233,233,126,60,60 
1170 DATA4S,48,240,240,240,48,48, 
1180 DATA129,24,24,24,24,24,24,24 

READY._ 

LISTING 1 

Line 10 sets the screen and border colours and line 20 
limits the memory, so as not to overwrite the new character 
set. Line 40 is a branch to set up the new character set and 
point to it. At line 70 co is set to the difference between 
screen and colour memory. The loop starting at line 80 
moves the new characters (a tank) down the screen. Line 90 
places the tank on the screen and line 100 colours it. The 
tank is erased by line 110 and line 120 is a delay loop. 

The next statement on line 130 closes the loop for moving 
the tank and line 140 contains a delay loop before the 
program is re-started. Line 1000 switches off the interrupts. 
The character generator is switched in by line 1010 and 
1020 starts the loop to read the first 1K of the character set 
into RAM. Line 1030 pokes the new character set into RAM, 
starting at location 12288, and line 1040 closes the loop. 

The character generator is switched out and the interrupts 
turned on by lines 1050 to 1060. The loop starting at line 
1070 reads the new characters into RAM. The characters 
redefined are (6>, A. B and C. The character data is in lines 
1150 to 1180. 
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and display them on the screen. 
Sprites are probably the most powerful 

graphics facility on the 64. Sprites may be 
easily defined and set to any of the 16 
colours as well as used in any of the 
available graphics modes. 

Collision detection can also be set for 
sprite to sprite and sprite to background. 
Up to eight sprites can be easily displayed 
on the screen at once. 

The first step in using sprites is to define 
the shape. Each 24 by 21 dots sprite is 63 
bytes in size. An extra byte is needed as a 
place holder — making each sprite 64 
bytes in total. Every sprite’s pointer 
controls the memory location of the sprite. 
The pointers are normally found at location 
2040 to 2047, decimal $07F8 to 07FF 
hexadecimal. If the screen is moved the 
sprite pointers are also moved. 

Having defined your sprite it must be 
turned on using location 53269 decimal 
$D015 hexadecimal. This is the sprite 
enable register and the number placed in 
this register decides which sprites are on 

or off. Set the sprite colours locations 
53287 to 53294 decimal, $D027 to D02E 
hexadecimal. Sprites may be expanded by 
using locations 53271 decimal (vertical) 
and 53277 (horizontal). 

Of course sprites must be positioned on 
the screen — using locations 53248 to 
53264 decimal (X and Y positions). 

The Basic program in Listing 2 defines 
seven sprites and places them on the 
screen. On line 20 the variable V’ is set to 
53248, used as the base for all the sprite 
control registers. Line 30 sets screen and 
border colours and line 50 turns on the 
sprites. Multicolour is selected in line 60 
and 70 to 80 set the colour of the sprites as 
well as background priority. 

The pointers for four sprites are set by 
lines 110 and 120. The loop starting at line 
130 reads and pokes in the data for the first 
two sprites (helicopters). The loops start¬ 
ing at lines 170 and 270 read and poke the 
data for two more sprites (devils). The data 
for the devils are at lines 600 to 1020 and as 
you can see they are simply drawn in 

between quotes. 
Lines 360 take care of converting the 

data for the devils and entering it. The loop 
starting at line 370 moves two helicopters 
across the screen in opposing directions; 
they also move behind the text. At line 410, 
P is set to 192 to switch between sprites 
and create the illusion of movement. Lines 
420 to 460 move the devils using P to flick 
between the two sprites. 

Seven sprites are placed on the screen 
by lines 470 to 500 and the routine at lines 
510 to 550 either shows the display again 
or exits the program. The data for all the 
sprites is in lines 570 to 1020. 

The standard high resolution mode 
gives 320 horizontal by 200 vertical dot 
resolution with a choice of two colours. To 
turn on the mode two pokes are needed: 
poke 53265,59 and poke 53272,29. The high 
resolution screen then needs to be 
cleared. Unlike the normal screen, a 
clr/home will not suffice. Instead, the 
section of memory that the screen occu¬ 
pies needs to be cleared. 
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500 POKEV+12,97:POKEVf 13,130s POKEV-*-14,150: P0KEV+1. 
5,130 
510 PRINT"CCLRJ CWHT313 CD3 'F' TO FINISH OR A 
TO SEE AGAIN" 
520 GETA*tIFA*< >"F"ANDA*< > " A"THEN520 
330 IFA*-”A"THENPOKEV+4,0lPOKEV+3,0i3OTO370 
540 POKEV+21,0:POKEV+32,14:POKEV+33,6tPOKEV,0iPOk 
EV+1,0:POKEV+2,0iPOKEV+3,0iPOKEV+4,0lPOKEV+3,0 
550 PRINT"C CLR3"1CHR* <154)iEND 
360 ENDiREM DATA FOR SPRITES 
370 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,13i®.®*0<0*0>® 
590 DATA3,233,255,0,2,0,192,170,120,194,150,80,23 
4,150,80,194,170,168,192,170,168 
390 DATA0,32,128,0,170,160,0,0,0,0,0,0,0,0,0,0,0« 

40 PRINT"CBLK3 “lREM BLACK 
30 POKEV+21,233:REM ENABLE SPRITES 
60 POKEV+28,3iREM SELECT MULTICOLOUR 
70 POKEV+39,6lPQKEV+27,233lREM SELECT BACKGROUND 
PRIORITY 
80 POKEV+40,2lPOKEV+41,7:POKEV+42,2iPOKEV+43,7:PO 
KEV+43,2:PQKEV+46,0s REM COLOUR SPRITES 
90 POKEV+37,1:REM MULTICOLOUR 
100 POKEV+38,1 

- - 13:REM POINT TO SPRITE D 110 POKE2040,13:POKE2042, 

120 POKE2041 ,13: POKE2043,, 
130 FORI-0TO62:REM ENTER 63 BYTES FOR SPRITE 
140 READ SB:REM READ DATA FOR SPRITE 
130 P0KE832+I,SB:REM 
160 NEXTI 
170 FQRI-0TO20:REM READ DATA FOR SPRITES 
180 READA* 
190 FORK-0TO2:T-0 
200 FORJ—0TO7s 8-0 
210 IFMID*<A*,J+K*8+1,1> — M1"THENB-1 
220 T-T+B*2~<7-J> 
230 NEXTJ 
240 POKE 12288+1*3+K,T 
230 NEXTK 
260 NEXTI 
270 FORI-0TO20 
280 READA* 
290 FORK-0TO2:T=0 
300 FORJ—0TO7iB-0 
310 IFMID*(A*,J+K*B+1,1)1"THENB=1 
320 T-T+B«2~<7-J) 
330 NEXTJ 
340 POKE12352+I*3+K,T 
330 NEXTK 
360 NEXTI 
370 FORX—0TO253:REM MOVE SPRITES 
380 PQKEV+0,XiPOKEV+1,X 
390 POKEV+2,233-X:POKEV+3,235-X 
400 NEXT 
410 P-192 
420 FORX-0TO233 
430 POKEV+4,X:P0KEV+5,X 
440 POKE2042.P 
430 P-P+11IFP >193THENP-192 
460 NEXT 
470 POKE2045,192:POKE2046,13:POKE2047,193 
480 POKEV,30:POKEV+1,100:POKEV+2,80:POKEV+3,100:P 
OKEV+4,120:POKEV+5,100 
490 POKEV+6,150:POKEV+7,100:POKEV+10,50: POKEV+11, 
130 

600 DATA" 11 11 
610 DATA" 1111 111 1111 11 
620 DATA" 1111 11111 1111 1111 
630 DATA" 1111111111111 llllll 
640 DATA" til 1 111 11111111 
650 DATA" 1111111 11 
660 DATA" 111 11111 11 
670 DATA"11111 111 11 11 
680 DATA"llllll 111 111 
690 DATA" 11 111111111 11 
700 DATA" 111111111111 
710 DATA" 11111 111 
720 DATA" 1111111 
730 DATA" 1111111 
740 DATA" 1111111 
730 DATA" 11111 
760 DATA" 11 11 
770 DATA" 11 11 
7B0 DATA" 11 11 
790 DATA" 1111 1111 
800 DATA" 11111 11111 
810 REM 
820 DATA" 11 U 
830 DATA" 1111 111 1111 It 
840 data" mi inn ini nil 
850 DATA" 1111111111111 llllll 
860 DATA" 11 111 1 111 11111111 
870 DATA"1111 1111111 11 
880 DATA" 1111 11111 n 
890 DATA" 111 111 11 11 
900 DATA" 11 111 .111 
910 DATA" 111111111 11 
920 DATA" 111111111 111 
930 DATA" llllt 111 
940 DATA" 1111111 
930 DATA" 1111111 
960 data" mini 
970 DATA" 11111 
980 DATA" 11 11 
990 DATA" 11 11 
1000 DATA" 11 11 
1010 DATA" 1111 lilt 
1020 DATA1 
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The Atmos has two basic screen modes: Text, 
which you see when you turn on the machine 
and Hires, which has a greater resolution, so 

you can produce more detailed pictures. 
The Text screen has 40 columns by 27 lines 

(0-26). You can get letters and words using print, 

plot or poke. The Atmos print command has an 
extension which allows you to place things at a 
given location on the screen (print®). You have 
to specify columns and rows, so, for instance, 
print@) 10,3;“A" would put A’ at column 10 of 
row 3. 

The Text screen can be used for simple 
pictures or games, but you're limited to 1080 
‘cells' or blocks. The Hires screen allows you to 
set’ any of the 48,000 points (240 columns by 
200 rows). Each point is called a pixel, short for 
picture ELement. 

The Atmos has eight colours, and you set 

Table of ASCII character attribute codes for Escape, 
Plot and Print. 

ESCAPE EFFECT PLOT PRINT 
+ ATTRIBUTE CHR$(n) CHR$(n) 

f 
BLACK INK 0 128 
REDINK 1 129 

B GREEN INK 2 130 
C YELLOW INK 3 131 
D BLUE INK 4 132 
E MAGENTA INK 5 133 
F CYAN INK (LIGHT BLUE) 6 134 
G WHITE (BUFF) INK 7 135 
H SINGLE HEIGHT STEADY 

STANDARD CHARACTERS 
8 136 

I ALTERNATE CHARACTER SET 9 137 
J DOUBLE HEIGHT 

CHARACTERS 
10 138 

K ALTERNATE CHARACTER SET 
+ DOUBLE HEIGHT 

11 139 

L FLASHING CHARACTERS 12 140 
M ALTERNATE CHARACTER SET 

+ FLASHING 
13 141 

N DOUBLE HEIGHT + FLASHING 14 142 
O DOUBLE HEIGHT+ 

ALTERNATE CHARACTERS 
+ FLASHING 

15 143 

P BLACK PAPER 16 144 
Q RED PAPER 17 145 
R GREEN PAPER 18 146 
S YELLOW PAPER 19 147 
T BLUE PAPER 20 148 
U MAGENTA PAPER 21 149 
V CYAN PAPER 22 150 
w WHITE PAPER 23 151 
X TEXT 60 Hz 24 152 
Y TEXT 60 Hz 25 153 
z TEXT 50 Hz 26 154 
( TEXT 50 Hz 27 155 

GRAPHICS 60 Hz 28 156 
} GRAPHICS 60 Hz 29 157 

GRAPHICS 50 Hz 30 158 
GRAPHICS 50 Hz 31 159 

background or foreground colours of the screen 
with paper and ink and a number to stipulate 
which colour (see table). For example, a black 
background is paper 0; to show words in green 
use ink 2. ink and paper only allow you to alter the 
overall screen colours. If you type in text, say a 
program, then use ink or paper commands, 
which alter the foreground or background 
colours on the whole screen, though there are 
simple ways to show different things in or on 
different colours. 

The Atmos uses a system known as serial 
attributes' to determine colours of items on 
screen. An attribute is a numeric code which tells 
the Atmos which colour it should be, and the 
attibutes are serial because each effects things 
to its right (on the same line), or until another 
attribute. Therefore, if you want something to be 
blue, and something else later in same row to be 
yellow, you have to specify the colour for each 
item individually. 

This system saves on the memory space 
needed to specify the images on the screen, but it 
wastes screen space with individual colour 
instructions. 

An attribute is simply a number less than 32, 
like any other piece of data. POKEing such a 
number to the screen has the same effect as 
pRiNTing an attribute. 

As an example, to display randomly coloured 
blocks, first clear the screen and set the paper 

colourforthe background, using the program line 
io cls:paper 2:rem green background. 

Next you'll need program lines to determine 
the location of each coloured block (one for the 
column and one for the row) and the colour it is to 
be. These could be: 
30 C=INT(RND(l)*40)+i:REM COLUMN 

40 r=int(rnd(i)*27) + i:rem ROW 

50 s=int(rnd(i)*8)-i :rem colour (shaoe) 

A single command such as 60 plot c,r,s puts the 
colour block on the screen. Making the program 
repeat placing the coloured blocks is simply 
using a for. . .next loop. For ten you could add: 
20 FOR NB = 1 TO 10 

70 NEXT 

Alternatively, line 20 could be repeat, line 70 

might then be: nb=nb-h :until nb=9. It might be 
more useful to repeat the operations until the 
space bar were pressed, i n wh ich case you wou Id 
alter line 70 to until key$=chr$(32). 

The Atmos’s facility for user-defined functions 
is useful in graphics programming. For example, 
you could set up a random number function like 
this: 
15 def fnr(n)=int(rnd(i)*n)-h 

Now, each time you ‘call’ the function, you’ll get a 
random number between 1 and whatever value 
you give to the variable n. Having set up fnr, the 
statement c=fnr(4o) will give the variable c a 
value between 1 and 40. You could now rewrite 
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PULL OUT it KEEP 

the program as: 
10 cls:paper 2:rem GREEN. 

15 deffnr(n)=int(rnd(i)*n)+i 
20 REPEAT 

30 C = FNR(40):REM column 

40 R = FNR(27):REM ROW 

50 s=fnr(s)-i :rem colour (shade) 

60 PLOT C,R,S 

70 UNTIL KEY$=CHR$(32) 

The manual tells you to use escape sequ¬ 
ences' to get colours. This involves printing the 
control code 27, then a letter which defines a 
colour or other attribute. print 

chr$(27);“e’’;“goodbye" will display the message 
in magenta ink. Escape sequences are shown in 
table 1. 

But the easiest way to alter colours and other 
attributes is to use print CHRs(n) where n is a 
value from the table. You’ll have to select 
different numbers according to whether you want 
to print, plot or poke attributes to the screen. 

Attributes don’t just control colours. You can 
use them to make letters flash, appear in double 
height, or select the alternate (teletext) character 
set. The following program demonstrates some 
attributes, press a key to see the next attribute, 
pressing return will end the program. 
io hv=24:at=o 

20 cls:paper 2:repeat:ats=chrs(i28+at) 

30 print at$;“attribute";at 

40 GET K$ 

50 AT=AT+1 

60 UNTIL AT=HV OR K$ = CHR$(13) 

70 cls:list 

The program only uses attributes 0 to 23, those 
from 24 to 31 can cause odd effects (table 1). 
pRiNTing attributes requires adding 128 to the 
plot values. If you use print values for PLOTting, 
you’ll see an inverse square where the attribute 
is, and if you plot values for PRiNTing you’ll find 
some of them do odd things like producing ping. 

try print chr*(7). This is because PRiNTing low 
values produces control codes. 

The Atmos is the latest, 
upgraded version of the Oric- 
1 but the graphics modes are 
pretty much the same on 
both machines and the de¬ 
scriptions here apply to both. 
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ATMOS 
ART. . . 
The program doesn’t produce double-height 
characters properly because these must be 
PRiNTed twice, with the first on an even numbered 
screen line (unless you really want the lower half 
on top). 

To poke things onto the screen remember that 
the top-left corner of the text screen is at RAM 
address 48040. The last screen location is at 
address 49119. POKEing onto a specific screen 
coordinate requires maths to work out the 
memory address, but the Atmos will do the hard 
work for you. Since the screen starts at 48040 
and there are 40 columns per line, the address of 
screen position 3,4 (column 3 or row 4), is given 
by 48040+(4*40)+3. That is, you add to 48040 
ihe number of the row times 40, then add the 
column number. 

The easiest way to do this is to use a 
subroutine to which you pass the values of the 
row and column where you want the item to be 
poKEd, together with the value of the item. 

The subroutine will be something like: 
1000 POKE 43040 + 4o*r+c,v:return 

Before calling the subroutine, set R to the row, 
C to the column and V to the value to be poKEd to 
the screen. To have A' at column 20 of row 10: 
ioo r=io:c=2o:v=65:gosub iooo 

The number 65 is the ASC11 code for the letter ‘ A’. 
This method pokes control codes to the screen 
as well. 

In fact, the text screen begins at address 
48000, addresses between here and 48039 are 
used for the status line for messages like Caps, 
Loading and so on, and there’s no reason you 
shouldn't use this top line. 

When you type in a program the lines don’t 
start at the left hand edge of the screen since 
these are normally reserved for the ink and paper 

attributes for each line. You can print in the 
second, by turning off the reserved mode with a 
print chr $(29), but this will make the text appear 
in white on a black background because there’s 
no paper code for any of the lines, so things 
appear in their default’ colour. To get back to the 
normal screen, either repeat the print state¬ 
ment, or press CTRL and the right square 
bracket. 

Table of Ink and Paper Colours 

INK 
OR 

PAPER 
COLOUR VALUESTO 

POKE 

FOREGROUND BACKGROUND 

0 Black 0 16 

1 Red 1 17 

2 Green 2 18 

3 Yellow 3 19 

4 Blue 4 20 

5 Magenta 5 21 

6 Cyan (light blue) 6 22 

7 White (buff) 7 23 

TABLE OF CONTROL CODES 

PRESS PRINT 
CONTROL EFFECT CHR$(n) 

AND 
A COPY TEXT TO KEYBOARD BUFFER (!) 
B 
C 

(NOT KNOWN) 
STOP PROGRAM i 

D TOGGLE PRINT ITEMS TWICE ON OFF 4 
F TOGGLE KEYCLICK ON OFF 6 
G PING- BELL’ 7 
H MOVE CURSOR 1 COLUMN LEFT 8 

1 MOVE CURSOR 1 COLUMN RIGHT 9 
J MOVE CURSOR DOWN 1 ROW (LINE FEED) 10 
K MOVE CURSOR UP 1 LINE 11 

(REVERSE LINE FEED) 
L CLEAR SCREEN (FORM FEED + ‘HOME’) 12 
M CARRIAGE RETURN + LINE FEED 13 
N CLEAR ROW 14 
O DISPLAY OFF (UNTIL RETURN PRESSED) (15) 
P TOGGLE PRINTER ECHO ON OFF 16 
Q TOGGLE CURSOR ON OFF 17 
S TOGGLE VDUENABLE ON/OFF 19 
T TOGGLECAPS ON OFF 20 
X CLEAR LINE KEYBOARD BUFFER (24) 
z ? (26) 
[ START OF ESCAPE SEQUENCE 27 

] 
(SAME AS ESC KEY) 

TOGGLE PROTECTED COLUMNS ON/OFF 29 
0 MOVE CURSOR TO TOP LEFT OF SCREEN 30 

(HOME) 

() NOT AVAILABLE 

Micropaedia editor: Geof Wheelwright 
Contributors: Bryan Skinner, Richard Hawes, Kevin Bergin 
Micropaedia design: Paul Clarkson 



YOUR 
/FUTURE WITH 

^ COMPUTERS 
DEPENDS ON PASCAL 

Oxford Computer Systems 
iSoftwarei Ltd 

Hensmgton Road. 
Woodstock. 

Oxford 0X7 i JR. England 
Telephone i0993> 812700 
Telex 83147 Rel OCSL 

PASCAL is the world's most 
popular programming 
language after BASIC 
PASCAL is FAST up to 20 
times the speed of BASIC 

OXFORD PASCAL is a 
COMPLETE implementation 
of the popular programming 
language PASCAL running on 
the Commodore 64 

With the OXFORD extensions 
to PASCAL you can programme 
dazzling graphics and 
astounding sound 

WHAT DO I GET? 
With the cassette version of OXFORD PASCAL you get: 
• A powerful text editor for preparing PASCAL 

programs 
• A resident compiler giving 14k of user RAM 
• A powerful set of colour graphics and sound 

extensions to standard PASCAL 

With the disk version of OXFORD PASCAL you get: 
• All the above. PLUS 
• A full disk to disk compiler exploiting the 

entire memory of the 64 for PASCAL programs. 

Cassette version (resident compiler only.Cl4.95 
Full disk compiler (1541.4040. 8050. 
8250 drives).C49 95 
Prices are exclusive of VAT There is also a small 
charge for post and packing. 

SPRITES FOR THE DRAGON 
* UPT0128N0N DESTRUCTIVE SPRITES 
* SIZESINGLEPIXELT01600PIXELS 
* AUTOMATIC AMIMATION 
* AUTOMATIC MAZE RUNNING MODE 
* AUTOMATIC JOYSTICK; KEYBOARD CONTROL 
. COLLISION DETECTION 
* ENHANCED SOUND FACILITIES 

TEXTIN ALLMODES 
TRUE LOWER CASE ASCII 
REDEFINABLECHARACTER SET 
AUTOREPEATKEYBOARD 
DOZENSOFPOWERFULNEW COMMANDS 
6 FREE DEMONSTRATION PROGRAMMS 
COMPREHENSIVE MANUALS 

Some time ago, we decided to add text printing facilities to the Dragon s Graphics Screens. Although it took 3 weeks of hard 
work for all five PMODES. We made the characters redefinable, but we did not call them sprites, because they are not, they're 
just redefinabel characters. Then we decided to add some sound effects and user definable sounds. After another week or so, 
we had done that as well. 

Next, we thought we would give the Dragon some sprites. We required multi-coloured sprites of any reasonable size or 
shape and we wanted to be able to move them without obliterating whatever else might be on the screen. We quite fancied 
being able to control sprites from the keyboard or joystick with just a single command, and we thought it would be nice to be able 
to fire sprits with the joystick buttons. No sprite system worth its salt would ignore collisions, we thought, so we would have to 
have a collision detector as well. Also, we wanted the sprites to be fast, verstile and easy to use, with lots of functions so tht the 
control programme would know where all the sprites were, and what they were doing. Aother brainwave was to include and 
automatic maze running feature where all the sprites chase, (or run away from) a particular sprite, so that it would be easy to 
write THAT kind of programme. Then we thought we would like to have easy animation, preferably looked after automatically, 
by the sprite handling system. Finally, just to make the whole idea totally impractical, it would have to be driven entirely from 
Basic, without any tedious Peeking and Poking. 

We did it. it took months, but we did it. The author of the two top selling Dragon games in a recent best sellers list, has 
described Sprite magic as the best piece of software he has ever seen. 

PopularComputing Weekly said'Excellent" and "Superb”. Dragon World said “Quite simply the best Dragon utility available 
on the market today Personal Computer News said “‘Fantastic and “If you’ve got a Dragon, what on earth are you doing 
without Sprite Magic”. 

Phone your Access'Visa number, or send cheque of Postal Order for £17.25 to 

MERLIN MICROSYSTEMS 
93 HIGH STREET 

ESTON,CLEVELAND 
TEL (0642) 454883 
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QUINKEY NOVELTY 
Piers Letcher lets himself in for a totally new experience in keyboards — Microwriter’s Quinkey. 

hen you walk into the offices of 
Microwriter you notice that some¬ 
thing’s different, but it’s hard to 

pinpoint what. After a while you realise 
that there are no typewriters in the office; 
microwriters are used instead. 

The microwriter was one of the first steps 
towards portable micros, since it allowed 
you to word process anywhere. It was fairly 
expensive, but very convenient, and en¬ 
joyed a spate of popularity a couple of 
years ago. 

Now it has been adapted to work as an 
alternative keyboard for the BBC—called 
the Quinkey. 

The price has been cut to £50, and its 
advantages are numerous — touch-typing 
from the start, ease of use and multi¬ 
tasking. Furthermore, a Spectrum version 
is imminent. 

First impressions 
The Quinkey is a little larger than a 
joystick, and fits underneath your right 
hand. It can sit quite comfortably on your 
lap, knee, table, or in your left hand, and 
ours came in the same drab cream colour as 
most peripherals — though a couple of 
brightly coloured models were spotted. 

When you rest your hand on the 
Quinkey you notice that there is one more 
key than you have fingers. This (sixth) key 
is the equivalent of a control key and is 
pressed by your thumb when needed. 

Having seen Microwriters but never 
used them, it was with some trepidation 
and a little scepticism that I sat down and 
laid my right hand on the Quinkey. Despite 
this I got the hang of it very quickly — after 
half an hour I could type most of the letters 
without thinking (or looking). 

It is obvious how you hold the Quinkey but 
not how you use it. For this reason there is 
ample documentation, and several useful 
cards that give you the finger positions for 
the various letters, numbers and punctua¬ 
tion. These include memory aids to help 
you learn, but once you have used the 
Quinkey for a couple of hours you start to 
find that the most common letters are 
remembered automatically. This is made 
simpler because the most frequently used 
letters (like E and S) are the most easily 
reached. 

Features 
Once you’ve used computers for some 
months you find that you can type quite 
fast, albeit with only one or two fingers. 
However, typists of this genre still look at 
the keyboard, and as a result tend to be 
neither as fast nor as accurate as touch 
typists whose feedback comes directly 
from the screen. The advantage of the 
Quinkey is that you don’t need to look at it 
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at all—all your attention can be focused on 
the screen. 

The Quinkey allows you to multi-task as 
well. Up to four can be plugged into the 
BBC at a time, and with one of the 
programs that comes bundled with the 
Quinkey you can have four people simul¬ 
taneously word processing, with the screen 
divided into quarters. 

If you buy more than one Quinkey you 
also get a customised version of Acorn- 
soft’s Spooky Manor. This can be played 
by up to four players at once and is the first 
genuinely interactive adventure game that 
I’ve seen—everything you do has an effect 
on the game for the other players. 

Other software is available with the 
Quinkey. A program called WP allows you 
to use View, Edword or Wordwise, and 
there are a couple of utilities/games to help 
you train yourself up to high-speed typing. 

Each letter is formed by using a combina¬ 
tion of the keys, and punctuation, etc is 
done by using the command key (the 
sixth). I learned very quickly and success¬ 
fully used the Quinkey with View and 
Wordwise. I never managed to beat my 
typing speed, but I think I could, given 
time. More importantly, the Quinkey 
also proved to be more accurate than my 
average typing — you tend to look at the 
screen and correct as you go along, so there 
aren’t many mistakes in the end result. 

The biggest problem with the Quinkey is 
that, to use it best, you have to unlearn 
normal typing skills. The most common 
error I made was taking my fingers off it. 

A nice feature of the keyboard is the way 
the signal is sent to the BBC on release of 
the keys rather than on depression, which 
avoids having to press the keys at the same 
time. 

The Quinkey shows off its prowess best 
with people who have never used 

keyboards. Children in particular react 
well to it, and when schools in Newcastle 
tested them the results were impressive. 
Most children in the 6-8 year-old age range 
produced up to four times the amount of 
written material they usually did, and this 
was of a high standard. 

The Quinkey was used for programming 
as well as word processing, and this was 
aided on the BBC by sensible program¬ 
ming of the copy and cursor keys, making 
on-screen editing even simpler than it is 
with the BBC keyboard. 

I also saw the Quinkey being used with 
the Spectrum. It uses the same program¬ 
ming ideas of keywords as the machine 
does, and because the keys are easier to use 
than those on the Spectrum, programming 
was fast. I used a prototype which was still 
being tested and amended, but it seemed 
reliable. It looks well worth waiting for. 

The Quinkey is the implementation of a 
very interesting idea. But there is a vast and 
increasing number of keyboards on the 
market with which Microwriter has to 
compete. Most people who use the 
Quinkey will have to learn to use 
keyboards too, unless they can get away 
with mice, touchscreens and lightpens. 

I enjoyed being able to sit back in a 
comfortable chair and type, and not get 
writing/typing cramp. 

It is probable that Quinkeys will be used 
mostly in education, where a computer can 
then be used by four children at once: a 
sensible way of sharing a resource that is 
still in short supply in schools. 

ProtectThe Quinkey Mamrfactmr Microwriter. 
31 Southampton Row, London WClB5HJPrteo 
£49.95, £28.75 for ext ra keyboards (Mtot Vector 
Marketing. Dennington Estate, 
Wellingborough, Northants. NN82RL 

PCN MAY 5 1984 



ONLY £6.95. 
>ld according lo the English Software 
available on request.) 

Box 43, Manchester M60 3AD 

(All English Software programs 
Terms o! Trading, copies of whi 

1 Access/Visa No. 

Addres 

THE POWER OF EXCITEMENT ONLY £9.95 

V ACE, THE ATARI v 
CASSETTE ENHANCER V 

I by Jon Williams Cassette features' 
I include * Names cassette-saved prugra 

Searches and loads named program 
• Displays contentsuf cassette on screei 

I—To the English Software Company. Box 43. Munchi 
! Please send on cassetle/disk 
IH ES Forth at £14.95 □ ACE at £7.95 cassette 
J □ Atari Graphics Wizard at £9.95 □ Superfonl 4 0 at £6.95 
ILJ Spritemaker 64 at £6.95 cassette (CBM 641 

^naximum' QNLY £7.95 J j 

Telephone Sales Hot Line I 
061-835 1356 

(Access & Visa Cards) 
Trade Enquiries 061-835 1358 

Find us at Boots. Laskys, Greens and 
all good software dealers. 

_i.(Pt>st Free) or please debit 

1 • Case to hold one drive ^ 

• Ribbon cable to connect one drive to BBC Micro fo 

• Power cable to power one drive from BBC Micro 

• Switch on rear of case to select 40 or 80 TP1 operation when 
using FD55£or FD55F 

FD55SEB^fcDBlVES- 
SL'M-UN c((y »Tp 

fiSSL* h 

HgiGHT 

cn55E 40 or 
FD55FJ^ 

HANDBOOK 
AND FORMATTING DISC 

DELIVERY: dp to 28 days LJBSfe. 
WARRANTY 90 days 
TERMS: Stnclly cheque with order 
Send 10P0 ton Slroud Oos UKGLS1JN, 
or phone through your '"wl"l]1 ^ 
Access or Barclay Card number 

TO ORDER: ADD CARRIAGE/PACKING/ INSURANCE AT £101 COVERS 
NEXT DAY SECURIC0R OELIVERY) THEN V A T AT 15% TO TOTAL 
THE ABOVE PRICES ARE VALID UNTIL EN0 OF APRIL 1964 

BBC COMPATIBLE 
■j ^ FLOPPY DISC SYSTEMS 
J /7 AND DRIVES 

/ / \ • CASE to hold two drives (complete with 
blanking panel for use should only one drive 

11 C \\ be installed) 

T \ fts=— • Ribbon cable to connect two drives to 

\ 8 8 C MiCr0 
\ * ,ntegral power supoly tor two drives 

\ * Switch on rear of ,0 select 40 or 80 TPI 
\ operation when using FD55E or FD55F 

THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES. 
JUST SELECT ONE OR TWO DRIVES FROM THOSE SHOWN BELOW 

IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER. 
CASES ONLY SOLD WITH DRIVES. 

-rr^sn printer and 
JtoWjsEJ PLOTTER -MCP 40 
se^gr-A #4 cotours 
q. * / 1 • Selectable 40 or 80 characters per line 

^ / ] • Easy to use—simple software commands 

/ Jj 9 Standard Centronics interface— cables available 
/ m for most micros 

/J/ 9 Uses 4'/j" plain paper JTllleXV 

• High resolution—over 100 steps/inch >stocr 

DIGITAL PERIPHERALS LTD 
Rodney House, Church Street. Stroud. Gtos U K GL5 UN 
Tel (04536) 71387 Telex 43551 

0 steps/inch <^$T0CK< 

.Oi/tfc 

Develop your programming 
skills with English Software. 

ONLY £6.95 

47T4|j| 

V ES FORTH by A Kozakewyc/. (\i 
ES Forth unlocks the door to the C 

wonderful world of Forth at an affordableN^ ^ 
price! Up to 100 times faster than BASIC, yet easj 
learn and easy to use. ★ Basic dictionary compatibl 
with FIG-FORTH ★ Many general purpose 
extensions ★ Full screen editor ★ Complete set I/O 
extensions ★ Built in editor definitions ★ Use with 
Atari Assembler Editor for debugging and machine 
code linking ★ Sound commands ★ Atari Basic 
compatible graphics commands ★ Automatic 
control of Player Missile graphics ★ Complete set of 
controller commands ★ User selectable number of 

(editingscreens. QNLY £1435 '' 

PCN MAY 5 1984 39 



NEW TITLES FROM NEWNES 

Artificial Intelligence in BASIC 
Mike James 

Artificial intelligence is an aspect of current computing attracting great interest. Until now there have been 
few practical pointers to enable enthusiasts to get to grips with the subject. 

This book presents some of the central ideas of Al complete with programs to illustrate the methods. All of 
the programs are written in BASIC, showing that Al is not beyond the scope of the personal computer. If you 
have a personal computer and can program in BASIC this is the book for you. 

192 pages £7.50 

LISP for Micros 
Steve Oakey 

LISP is important in artificial intelligence and robotics. 

Assuming that you can already program in either BASIC or Pascal, this book starts you off with simple 
examples, gradually developing your expertise to the point where you can understand and use the 
advanced facilities of LISP. It introduces and explains programming in LISP using normal iterative methods, 
recursion and LISP interpreter. Finally, the book deals with program design and development in LISP. 

208pages £7.95 

Newnes Technical Books, Borough Green, Sevenoaks, Kent TNI 5 8PH 

THE ROTRONICS DR2301 
AUDIO/DATA CASSETTE RECORDER 

• Why should you need two cassette 
recorders just because you are a 
Commodore user? 
• The ROTRONICS DR2301 has all the 
facilities you would expect of a quality 
audio recorder and also works perfectly 
with the VIC 20 and CBM 64 computers 
without any fiddly separate boxes or 
adaptors. Simply connect the DR2301 
directly with your Commodore computer 
via the lead supplied and you are ready to 
start. The built-in interface circuitry 
ensures that SAVEing and LOADing is 
completely reliable - even when using 
commercially produced software 
The DR2301 also allows the computer 
to sense when the play key has been 
depressed. 
• Additional features are auto-stop, tape 
counter inbuilt microphone and 
foldaway carrying handle. The DR2301 is 
also compatible with the zxsi. Spectrum 

and many 
other popular 
home computers. 
• The DR2301 will take its 
power from the computer 
(Commodore only), mains adaptor 
(supplied) or internal batteries. 
Each unit carries a full 12 month 
guarantee. 
• All this at a price which is a lot less than 
you would pay for a dedicated data 
recorder - just £34.95 <p & p £2.00). Send 
your order form to (no stamp required): 

nfr SMT freepost. Greens Norton. 
9M I Towcester, Northants. NN12 8BR. 

audio/data recorder(s) at £36.95 line 
p & p) each. All prices Inclusive of vat. 
Please make cheques payable to SMT. 
Allow 28 days for delivery 
Name_ 

VIC 20 and CBM M are registered trademarks of Commodore Business Machines 
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Personal robots that fetch and carry could be more popular than current micros, says Steve Birchall. While Europeans are ever more to cause the problems with inertia/move- 
preoccupied with portables, the ment that you’d expect, 
latest fashion in the US is mobile Its speech synthesiser is better than 

computers — or robots to you and me. most, and Bob's chat is further enhanced 
The most recent arrival is BOB/XA — by a vocubulary cartridge, storing 150 of 

Brains On Board/Expandable Androbot the most common words. Androbot hopes 
— the third in the series that started with to bring out a 90 per cent accurate voice 
FRED and TOPO’s UK release in Janu- recognition system in the summer to give 
ary. Bob is the most sophisticated of the full powers of conversation within an eight 
three, combining on board computing foot radius of Bob. 
power with Apple or IBM compatibility. _ .. 

Bob. Topo and Fred are the brainchil- Applications 
dren of Nolan Bushnell, inventor of the What can you do with a personal robot? At 
first video game (Pong), developer of the the moment, virtually nothing. Bob is like 
Atari home computer, and now the man an Apple before the addition of Visicalc. 
behind Androbot Inc. To make Bob useful you have to configure 

Bob resembles Star Wars' R2-D2 with it with the proper sensors, lifters or circuit 
big eyes and sloping wheels for maximum cards. Then you must write a program for a 
balance and mobility. It stands a little over particular task, such as fetching a can of 
three feet high and moves with only the beer. 
gentlest whirring. Androbot admits its first generation of 

p . robots is being aimed at ‘robot-hackers’, 
r63TUr6S who wjjj ^ t|,e pioneers who discover the 

Inside is an 8088 chip, backed up by 64K of best applications for the machines and will 
RAM, a Forth interpreter and an IBM write the necessary software, 
compatible bus, so you can download the Androbot hopes that eventually some- 
week’s software into Bob. Add to this one will write an application or build an 
sensors, a compass, speech, a lifting accessory that will bring Bob‘to life’in the 
mechanism and cartridge slots and you eyes of the public, 
have a real robot, fit for the future. Even now Bob can perform an aston- 

Bob has been designed with expandabil- ishing range of feats. He can dance (though 
ity in mind, and future peripherals, like you must lead). He can tell jokes and 
voice recognition and arms, are in the perform cheap card tricks. He can answer 
pipeline. Already you can have Bob with the phone and serve drinks, 
ultrasonic rangefinders (to stop it walking Androbot has thrown out the challenge 
into walls), curb feelers (to stop it tripping to the high tech hobbyist. The potential 

uses for Bob are as difficult to predict as 
they were for Apples and Sinclairs when 
micros first came onto the market. Those 
who transform Bob into a useful or 
entertaining product will reap the rewards 
— and have fun in the process. UJJ 

Prico $2495 — Basic configuration. 

including 64K RAM, Motion 
control system, software, robot 
chassis. $3995 — Advanced con¬ 
figuration, all of the above plus 
four ultrasonic sensors, retro- 
rcflcctivc reader, compass speech 
system, demo cartridge, 16-kcy 
control pad and Apple or IBM 
host software. 

l*owar Two 12V rechargeable batteries. 
Drive system Two 7in drive wheels controlled 

with computer feedback system. 
Electronics On board 8088 microprocessor, 

IBM compatible bus. 64K RAM 
(expandable to 640K). eight I/O 
sockets, eight 32K cartridge 
sockets. 

Software On board system control and 
Forth interpreter, BOB/XA dis¬ 
kette containing terminal prog¬ 
ram and file storage. 

Bob’s 16-key control pad calls up programs at the 
touch of a button. The bow tie is optional. 
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DUCKWORTH 
HOME COMPUTING 

All books written by Peter Gerrard, former editor of Commodore 
Computing International, author of two top-selling adventure 
games for the Commodore 64. or by Kevin Bergin. Both are 
regular contributors to Personal Computer News, Which 

Micro? and Software Review. 

SPRITES & SOUND ON THE COMMODORE 64 
by Peter Gerrard 

A complete guide to using the extraordinary features of the 
Commodore 64. together with a full working explanation of the 
chips that make it possible: the 6581 Sound Interface Device 
and the 6566 Video Interface Chip, together with the processor 

that makes it all tick, the 6510. 
Sections on programming your own musical instruments, pro¬ 
ducing sprite and programmable character animation, make 
this the guide for users of the Commodore 64 who want to get 

the most from the special features of their computer. 
£6.95 

COMMODORE 64 GAMES by Kevin Bergin 

This is a collection of 21 exciting programs specially written 
for the Commodore 64, including Golf, Snake. Air Attack. 
Draughts, Car Dodge, Tank Battle, and Minefield. An adventure 
game is also included as well as a program to enable you to 
devise your own version of Basic by re-defining keywords. 
Each program is accompanied by notes on its structure to 

enable you to modify or extend it. 
£05 

Other titles in the series include Using the 64, 12 Simple 
Electronic Projects for the VIC. Will You Still Love Me When 
I'm 64, Advanced Basic & Machine Code Programming on 
the VIC and Advanced Basic & Machine Code Programming 

on the 64. 

Write in for a descriptive leaflet (with details of cassettes). 

DUCKWORTH 
The Old Piano Factory, 43 Gloucester Crescent, London NW17DY 

Tel: 01-485 3484 

INCREDIBLE ANIMATION BROUGHT TO YOUR BASIC PROGRAMS 

SIMONSOFT SPRITES VERSION TWO 
@ £12.95 for the BBC 32K 
@ £15.95 on 40 or 80 track disc 
Now available @ £12.95 
for the Electron 

An 18-FOLD INCREASE IN SPEEO (BBC) ol your own characlet designs makes this the FASTEST 
EVER screen movement seen in Basic programs Amazing animation effects are available at a 
command, yet no knowledge ot machine code is required This incredible extension to your 
machine s facilities is RAM based and your whole program can be SAVED LOADED at the same 
time as the control coding and sprite images (your character designs) The designs and the 
control routine need take as little as 8600 (1 5K| from the memory ot your machine! 

LOOK AT THESE FEATURES: 
1 SPRITE GENERATOR PROGRAMS to create your own sprite designs All 16 colours may be 

used in each design, with characters as small as one pixel ot as large as me 24 x 24 pixel 
SUPERSPRITE As you design the sprites they are automatically stored in the machine code 
control routine so that you can delete the generator program before writing your own Basic 

2. UP TO 48 SPRITES ON SCREEN with 12 separate sprite designs, each with 3 independently 
controlled clones 

3 INSTANT ANIMATION with two images in each spnte design 
4 COLLISION DETECTOR with a hit flag that is set to the number ot any 

**** sprte overlapping with the sprite just moved 
5 ENLARGEMENT FACILITY OF x2, x3 x4, x5 magmlication ot the 

44+w normal spnte size! Let your invaders loom out ol the screen in 3-0 
. effects — or use enlarged sprites throughout your program' 

6 FOUR PRESET FLIGHT PATHS designed from the generator programs. 
Once sprites have been allocated to a path, they will move automatically 

KeMAc as your program runs 
V** 7 Both FOR and TRANSFER plotting ol sprites to the screen are available 

8 A SPRITE LIBRARY of sprite designs ready lor use in your programs with 
WWW books' such as 'GHOSTS' and MEN 

9 SPRITE POSITION COORDINATE VARIABLES which are reset automatically by the control 
coding As you move your designs, the old' images left behind are deleted automatically as 

The package includes control routines containing ditlerent combinations of the above features — 
choose the routine best suited to the program you want to write A comprehensive colour 
manual, an introduction program and two arcade style demonstration games are also included in 
the package. Compatibility with all other BBC'Eledroits make our animation routines ideal tor 
serious programmers — and we won t claim royalties on programs you market that use spntes! 

ORDERS TO: 
SIMONSOFT. 25 TATHAM ROAD. 

ABINGDON, OXON 0X14 1QB 
TEL: 0235 24140 

PROGRAMMERS — 
WE PAY 30°o ROYALTIES FOR EXCELLENT PROGRAMS 

The HP150—a touch of magic 
with its unique touch screen the HP150 is 

the ideal electronic office 

SANYO 

FOR THE FULL COLUMBIA RANGE AND THE 
SANYO550AND555 

Prices from: 

SANYO —£999 
Including: 

WORDSTAR. MAILMERGE 
SPELLSTAR. CALCSTAR. INFOSTAR 

SAGE INTEGRATED ACCOUNTS 

COLUMBIA—£2,650 
Including: 

SOFTWARE SUPER PACK 

Please contact 

SANDRA WOODLEY 

Berkshire Micro Centre 
IShuteEnd 

Wokingham Berkshire 

Tel: 0734 & 782288 

Portable Software! 
for the 

TRS-80 MODEL 100 
NEC PC- 8201A 
OLIVETTI MIO 

MPLAN £46.00 
- 90 Row x 26 Column SPREAD SHEET 
- Labels, Constants, Variables, Formulae 
- Full Replication, Direct and Relative 
- Save/Load to/from RAM or Cassette 
- Many Special Math & Printing Functions 

MSOLVE £46.00 
- MULTIPLE EQUATION SOLVING Package 
- 20 Equations & 99 Variables per System 
- 10 Extra Functions & AON Calculator 

MBRAIN £28.75 
- full RPN CALCULATOR w/visible stack 
- 30 Functions, 6 Special Calculators 

^-_Double_Precision_Accurgcy_____=at=___„_. 

MICROTIME INTERNATIONAL LIMITED 
106A BEDFORD ROAD, WOOTTON, BEDS MK43 9JB 

Tel. (0234) 767758/766351 
(literature available on request) 
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BBC back-up 
Slipped a disk? The Disc Doctor for the BBC helped cool 

David Janda’s brow. 

Disk trouble could be a thing of the past 
for BBC owners thanks to the Disc 
Doctor ROM. Its many disk utilities 

may remedy such afflictions as that file you 
erased, or that corrupted directory. 

The Disc Doctor has been updated over 
a couple of years: it now offers 20 utilities 
(see table 1), from a Zoftig Alteration 
Program (DZAP), to a comprehensive 
disassembler. 

Features 
The Disc Doctor command that stands out 
is DZAP: it enables you to roam freely 
about the disk to examine the contents and 
change them at byte level. 

One sector of the disk is displayed at a 
time. It’s possible to move byte-by-byte, 
screen by screen, or to make very large 
jumps to other sectors and tracks. 

The display indicates the track and 
sector, together with a Hex dump (eight 
bytes per line), and to the right is an ASCII 
dump. Two arrows indicate the current 
Hex byte and entering a new value 
automatically increments the cursor. Data 
can be entered in Hex, binary, decimal or 
ASCII, by toggling the tab key, but the 
display will always be in Hex/ASCII. 

MZAP pretty well does the same as 
DZAP, except it works on memory 
instead. Handily, it operates in real time, 
so if you’re looking at an area such as the 
system variables, you see the different 
locations updated before your very eyes. 
MZAP also has the advantage of speed: it 

takes just ten seconds to get from one end 
of memory to the other. 

Complementary to both the above 
commands are DSEARCH and 
MSEARCH, which allow you to search 
disk or memory for a certain stringof bytes. 
Since this string can be entered in any of the 
possible bases, a search for a non-text 
string is possible. 

It’s possible to corrupt your disks so 
badly that whole sectors need repair. With 
RECOVER you can ‘lift’ areas of the disk 
into RAM, where they can be repaired and 
then replaced on disk with RESTORE. 
Both these commands are flexible; you 
may specify the number of sectors you 
work on, whereabouts in RAM—and later 
disk — to put them, and so on. 

File manipulation is comprehensively 
covered. For instance, you can JOIN files 
into one large one; load sections of files 
into memory with PARTLOAD, and 
move them about using SHIFT and 
MOVE; and DOWNLOAD loads and 
relocates a program. 

Other commands include FORM which 
formats disks up to 80-track. This, says the 
publisher, is a better formatter than the 
Acorn one as it formats your disks to run as 
fast as possible. Last, Disc Doctor allows 
a special directory format giving up to 60 
filenames instead of the usual 31. 

Setting up 
With the Eprom installed, a thorough read 
of the excellent manual is advisable. Each 

command is discussed individually with a 
full explanation of how it works, and 
within what parameters. At the end is a 
description of disk formats as well as a 
command summary and small glossary. 

In use 
Disc Doctor commands are of the * variety, 
and can be accessed from most programs 
and languages. The commands normally 
require parameters to operate, and you can 
enter these in any base from two to 99. 

Disc Doctor offers a menu catalogue 
facility where files are displayed with a 
letter. Pressing the letter activates the 
program, and any sub-program it uses. 

In fact, Disc Doctor is not the type of 
software you often need. What is impor¬ 
tant is having a set of utilities available on 
EPROM rather than spread inconvenient¬ 
ly over several disks. For example, an 
immediate fix on a file in memory is 
possible. This saves you dumping the 
memory image to disk, loading some utility 
from another, and then loading the 
damaged goods back again for repair. 

Essential to any package of this type is 
ease of use. The last thing you want after 
a disk crash is to have to puzzle out how 
to use the utilities. Disc Doctor is quite 
good in this respect, but falls down badly at 
times. For instance. when using the disk or 
memory ZAPs, both text and the two small 
arrows which act as cursor to the Hex byte 
are white on black. If they were a different 
colour, or the byte itself was, it would be 
easier to see where you are. This is even 
more true of the ASCI I display to the right, 
where there is no cursor. 

Disc Doctor has little faultsof this nature 
throughout. It may seem like nit-picking, 
but when performing fixes to files, you’re 
going to be slightly apprehensive, and little 
drawbacks quickly become huge. 

Verdict 
The utilities are well balanced between 
disk and memory routines and they work 
well. That they are in Eprom makes life 
easier all round, and for the price, you get 
very good value for money. 

TTiere is still room for improvement — 
by enhancing the existing routines and 
improving ease of use. This done, Disc 
Doctor would be far ahead of similar 
software, and as it is, it’s got a head start 
already. Hmi 

RATING (/5) 

Features JFJF4P4F 
Documentation 

Performance JFJFJFJF 

Usability 

Reliability ++++ 

Overall value 

Name Disc Doctor 1.09 AapAcatlea Disk/ 
memory utilities System BBC micro Format 
16K Eprom laaauagt Machine code Price TBA 
Pubiihor Computer Concepts. Chipperheld 
(09277) 69727 Outlet* Mail order/Some 
dealers. 

Table I: DISC DOCTOR 1.09COMMANDS 

DIS (< sta>) (< end >) (<ofs>> 

DISCTAPE < a-f sp > <<afsp>)... 

DOWNLOAD <fsp> (<adr>) 

DSEARCH <str> <trk> (<trkXset><drv>) 

DZAP (<trk>) <<trkX«ct><drv>> 

EDIT <<key no.>) 

FIND < atr > 

FORM <drv> <no. trks> <<stt>) <<S>) 

JOIN <-fsp> <afsp> <<afsp>)... 

MENU (< drv >) 

MOVE <<dest page)) <<src page)) 

MSEARCH < str > <<adr>> 

MZAP (< adr >) 

PARTLOAD <-fsp> <o+s> <ext> <adr> 

RECOVER < trk > <sct> <sct> <adr> <drv> 

RESTORE < trk > <sct> <sct> <adr> <drv> 

SHIFT < sre > <dest> <ext> 

SWAP (<drv>) 

TAPEDISC <<fsp>>... 

VERIFY < < drv>) (< no. trks>) <<stt>) 
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Unicom opens 
5 new channels 

for the BBC. 
The BBC Model B micro packs a lot of 

potential. As a basic computer, it is reliable, 
efficient and simple to use-but, more than that, 
it is the first step on the road to a complete 
computer system. 

TORCH COMPUTERS have chosen the 
BBC micro as the heart of their open channel 
system-UNICORN. UNICORN means a wide 
choice of upgrade channels to transform your 
BBC into a complete business system, a fully 
communicating workstation, or a high- 
powered 32-bit data processor. 

At the gateway to the Communications 
Channel is the UNICORN ZEPlOO-a 64K 
processor board and the software needed to 
promote your Model B intoTORCHNET local 
area network station. Further along the 
channel, the UNICORN FDP240 will provide 
twin 400K floppy disc drives, which with the 
addition of the ZEP100 will result in a Z80 
disc pack. 

The UNICORN Business Channel 
develops the BBC micro into a flexible pro¬ 
fessional tool equipped to manage the most 
complex business requirements. Opening 
with the HDP240-a simple but powerful disc 
drive, the channel provides for any level of 
upgrade from the well-proven ZDP240 

(TORCH Z80 Disc Pack) up to the ultimate 
addition-the UNICORN-combining the 
HDP68K-a 32-bit 68000 processor with the 
UNIX® operating system. 

And if you get lost in the by-passes and 
flyovers around your BBC, there is one simple 
route for you to follow-the straight channel to 
your nearest TORCH UNICORN dealer. He will 
assess your requirements, then recommend 
the ideal solution to cope with your present 
and future needs. 

For full colour product brochure, price list 
and the name of your nearest TORCH 
UNICORN dealer, just clip the coupon. 

Open channels for the BBC micro. 

To: Torch Computers Ltd., Abberley House, 
Great Shelford, Cambridge CB2 5LQ. 
Telephone: Cambridge (0223) 841000. pcn s-5-84 

Please send further information on the UNICORN 
range plus your FREE 1984 Software Catalogue. 

Name 

Address 

Tel_Post Code 

Text and Graphics provided by BBC Model B. 
Keyboard provided by BBC Model B 
Disc interfaces are necessary for use with the Unicorn range. 

CP/M is .1 registered trademark of Digital Research Inc, 
Unix is a registered trademark of BeltTelephone Laboratories Inc. 



Great News for BBC Micro and Electron Users 
Just Released and Now Available 

CHESHIRE CAT 
EDUCATIONAL SERIES 

from 

AMPALSOFT 

CHESHIRE CAT 
The First name in Educational Software. 

An exciting range of top quality programs covering all 
needs from pre-school to ‘A’ level. Also available for^ 

Dragon, Commodore and Spectrum. 

Ampal Computer Services Ltd. 

31 Woodbridge Road, Darby Green. Black water, 

Camberley, Surrey. 

Tel: (0252) 876677 
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I PCM PRO-TEST! 
SOFTWARE 

TASWORD TWIN 
Barbra Conway achieves new levels in Spectrum word processing. 

The claim that almost every home 
micro can be used seriously is fast 
becoming an automatic marketing 

feature. Some advertisements will tell you 
that whichever model you are looking at, 
it’s ideal for home or business use, a claim 
which often fails to stand up to close 
scrutiny. For any prolonged professional 
or semi-professional use, no computer is 
likely to be a real contender unless it has 
several special features, among which fast 
memory storage and access are near the top 
of the list. 

And that automatically precludes any 
machine which can only store data via 
cassette tape. 

Under the circumstances it’s surprising 
that the Sinclair Spectrum has already 
managed to build up such a large element 
of that other essential factor — a good 
range of practical software including some 
very detailed packages for running small 
businesses, such as payroll programs. 

The Spectrum, for all its undoubted 
prowess as a games and hobby machine, 
has traditionally had only tape storage as 
well as possessing a keyboard totally 
unsuited to regular use by anyone accus¬ 
tomed to a real typewriter. Even more 
surprising, bearing that last limitation in 
mind, is that one of those practical 
programs, Tasword Two, happens to be a 
word processor which, as far as features are 
concerned, compares happily with pack¬ 
ages for machines much higher up the 
professional scale. 

The program is now being adapted to 
make use of Sinclair’s Microdrive storage 
system with the aim of taking it several 
jumps (if not a quantum leap) forward in 

appeal to people who need to use a word 
processor regularly and store substantial 
documents. 

The difference between trying to use an 
ordinary word processor on a Spectrum 
and using the Microdrive version is 
certainly dramatic. Whether it’s quite 
enough is another matter. 

Documentation 
My version came on a Microdrive 

cartridge, but instructions are now being 
given so that users with the original cassette 
version can transfer to cartridge using a 
program listing provided by Tasman 
Software. The documentation also incudes 
information about using the program with 
either Interface 1 or the Kempston printer 
interface since most users are presumably 
going to want to use an 80-column printer 
for hard copy. 

In use 
Once the program is on Microdrive, the 

standard cartridge loading procedure 
(new, then enter then run) starts 
loading. The advantage of the Microdrive 
becomes apparent immediately since the 
opening screen duly appears just 35 
seconds later. That screen also demons¬ 
trates another way that Tasman has tried to 
make life easier; the display has now 
changed from the usual Spectrum limita¬ 
tions to 64 characters per line. 

Tasword allows you to customise the 
program for your particular printer, and 
then to save the new configuration. Users 
are urged to use this version normally, 
saving the original as a back-up copy. 
Where graphics characters are concerned. 

Tasword Two is particularly aimed at 
Epson FX80 printer owners, but those with 
other printers can use the ‘define/graphics’ 
facility. 

Once loaded, the Tasword Tutor can be 
called up (under ten seconds on M icrodrive) 
to take you through the various facilities of 
the program and then you’re onto the 
Tasword Two text screen. If you are using a 
screen which doesn’t take kindly to smaller 
letters, it can be adjusted to give the usual 
Spectrum screen display of 32 characters 
per line. There are 22 lines on screen at any 
one time, scrolling up when the screen is 
full, and each text file can take up to 320 
lines which should be quite adequate for 
most home uses. 

Because of the keyboard layout of the 
Spectrum, the control keys for the various 
special functions are not particularly easy 
to memorise, and gives insert mode and 
step reformats text blocks, for example. 
But those functions are of a high standard. 
You have choices: whether the text 
wordwraps, taking the word at the end of a 
screen line onto the next line if it won’t fit in 
the remaining space; manipulation of 
blocks of text using special markers; 
extensive aids to moving the cursor around 
the text; justification and margin setting; 
and the calling up of help pages on screen. 

Apart from the initial loading, the main 
virtue of using Tasword Two on Micro- 
drive is obviously in the saving and 
recalling of text files. A review of this size, 
for example, can be saved in well under a 
minute which, if you are used only to 
cassette systems and have never experi¬ 
enced disk storage, is a considerable 
advance. 

Verdict 
The Spectrum is not primarily a word 
processor but if you have one and wish to 
do word processing on it, you could hardly 
do better than to use Tasword Two. 

Any regular disk drive user will probably 
mutter angrily as the Microdrive whirls and 
clicks away saving or loading text, but this 
is only because disk users are used 
to seeing such operations completed in 
seconds, even when long documents are 
involved. A graduate from cassette tape 
will almost certainly be delighted by the 
time saved. The program itself is simply 
excellent, exploiting theavailable capabili¬ 
ties of the Spectrum to the full. It makes 
you wonder what Tasman could have done 
writing for a machine better suited to the 
job. 

RATING (/5) 

Ease of use 

Documentation 

Performance 

Reliability 

Overall value 

Name Tasword Two Price £ 13. SKIAptrfkaUon 
Word processing PuMWier Tasman Software. 17 
Hartley Crescent, Leeds LS62LL Format 
Cassctie/Microd rive cartridge Other verskuw 
None Outlets Mail order 
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It’s lonely at the top 
TULIP SYSTEM! 
ofCompudata. 
WANTED: THE UKlS TOP 50 DEA 

Compudata markets one of the most 
powerful and fastest micro computers in the 
world. 

This is due to the application of an 
8086 microprocessor and an 8087 arithmetic 
co-processor. The fourth generation is now a 
fact; not only is speed important, but also the 
ergonomic requirements satisfied. The ease 
with which the TULIP SYSTEM® I can be 
operated is unparalleled, partly due to the 
vast keyboard with its 104 keys. What is 
more, TULIP SYSTEM® I can be used with 
many types of available software. 

Internal memory capacity is 128 k 
minimum extensible to 896 k. Floppy disk 
units are 800 kb formatted. A 350 Kb unit is 
also available for low cost applications. For 
high speed and high capacity requirements, 
hard disk units, using Winchester techno¬ 
logy, are available in capacities of 5 and 
10 Mb. 

The 8 standard character sets ensure 
maximum flexibility. The colors and the high 
resolution graphics make the TULIP 
SYSTEM® I unique. Contact your dealer, he 
can tell you all about it, or write Compudata. 

TUUP SYSTEM’I 

Computer • Processor: 808<i, 8087 (opt) • Clock: 3 Mhz • 
RAM: 128 8!H. Kb • Serial l/o: RS 232 • Parallel l/o: 
Centronics comp. • Interfaces: Hard disk, tape, lightpen • FI. 
disk controller: 8 inch + 514 inch • Bufferd Keyboard: 104 keys 
Storage • Floppy disk: Dual 5'A inch; 1.5 Mb • Hard disk 
fi xed: .r> M b, 10 M b Display • Formats: 80 x 25,64 x 31.40 x 25 • 
Low res. graphics 100 x 160• High res. graphics: 786 x 288 (opt) 
• Colour: 8 • Internal, char, sets: 8 softw. selectable. 

Send me details of dealership TULIP SYSTEM® I by return. 
company 
name 
position 
town ----- 

45 blackpool road Ansdell Lytham St. 
Annes Lancashire. Or direct to: Compu¬ 
data bv Hambakenwetering 2 5231 DC 
’s-Hertogenbosch The Netherlands Tlx: 
50316 edata NL Tel: +31 73 422045 postcode 



GAMEPLAY 

SPECTRUM 48K 
view down the corridor, curving 
away to right or left according to 
the direction your droid is 
facing. The A key changes the 
direction of the droid, 0 moves 
it forward and the relevant 
windows are 

The final 
conflict 

updated as it 
moves. 

To reach level two you’ll 
have to get an average score of 
50% over five games. You save 
your 'Service Record’ to tape, 
in order to go straight to level 

Psytron is the computer re- two. 
sponsible for the survival of the In level three you get both 
colony on Betula 5. The tasks it levels one and two to contend 
must perform are so complex with; the ships may drop bombs 
and demanding, that you’re or saboteurs. This means’you 
obliged to start at level one, have to keep a close watch on 
then build up your skills and your instruments and swap 
knowledge for the next stage. If repeatedly between Skywatch 
you can last an hour at level six, and Droid modes. 
Beyond will give you a QL. At level four you have the 

chance to access Freezetime. 
It’s only at level six, the Final 

Conflict, that your score be¬ 
comes important. The score 
you get depends on how well 

locks to you can defend the base before 
you succumb. You’ll be given a 
code based on the score to allow 
Beyond to judge the winner of In this World War One aerial 

combat game you unfortunate¬ 
ly don’t play the part of Snoopy making if easier or 
battling against the Red Baron; impossible. Finally there’s a 
instead you are a pilot in a campaign game, in which you 
Sopwith Camel, and apart from start at level one and must go 
avoiding Jeff Minter you must through all the levels, 
face up to either one or two You have four views from 

your cockpit: front, back and to 
either side. The instrument 
panel beneath shows speed, 

The easiest of the 19 skill levels altitude and range for both you 
pits you against inexperienced and your enemy (or enemies), 
pilot Horst Krankel, and the as well as a ‘d’ for damage 
hardest against the two planes points: when these reach zero 
ofLotharvon Richtofen and his it’s time for a plummet, 
brother Manfred, the Red It has to be said that the game 
Baron himself. The screen is rather a plodder, so if you 
shows the view from your demand supersonic action it’s 
cockpit and the purpose, of not for you. The fact that it is in 
course, is to maneouvre the Basic limits it somewhat, 
enemy into your sights and |/orHir+ 
make the skies free for demo- VerulCI 
cracy. The graphics are limited but 

• - convincing enough, and while 
111 play this isn’t as good as it might have 

The cassette comes with nine been (I’d like to have seen a 
pages of notes, and the game machine code version with fast- 
itself is a compromise between a er action and more variety in the 
tactical battle and a scaled- enemy planes’ position), it’s 
down flight simulator. Thank- still not bad if you fancy your 
fully for those of us who have chancesofflyingaCamel. 
difficulty keeping a 747 in the 
air, the Sopwith Camel’s con¬ 
trols are limited to more simple 
things like height and speed. 

The opening menu offers five 
options plus Finish. The first is 
Enemy Aircraft Spotting, 
which runs through the posi- 

Name Psytron Price £7.95 Publisher 
Beyond. Durrant House, 8 Herbal 
Hill, London EC1R 5EJ. 01-837 
3699 Format Cassette Language 
Machine code Other versions None 
Outlets Retail/mail order. 

tions of the planes seen from 
your cockpit. This is followed 

9 by a training flight to get you 
used to the controls. These are 

% logically arranged; the left and 
® right arrows move you 45° in 

either direction, up arrow is 
straight on, and F, S, C and D 
for Faster, Slower, Climb and 
Dive; with M for Machine-gurt 
fire. 

Another option is to choose 
the level of play. The first ten 
provide single opponents, the 
final nine two planes. You can 
also design your own game, 

well-nigh 

Objectives 
The base is under constant 
attack. Alien ships fly in, drop 
bombs or kamikaze saboteurs, 
and head for air 
damage. 

Survival is the watch-word; 
all you can hope to do is last as 
long as possible and minimize the QL. 

damage Verdict 
111 play This game shows the limits of 

At level one. Droid Level, what you can do with a 48K 
you’re simply concerned with Spectrum. It combines arcade 
saboteurs. You can select any action with cunning and 
of the ten superb views over the strategy, forcing you to the German aircraft, 
installation and the planet limits of human multi-tasking, 
beyond to view incoming ships. Psytron will be a very strong 
If one drops a saboteur you contender for game of the year, 
switch attention to other dis¬ 
plays; the screen is divided into RATING (/5) 

windows. Lastingappeal ««««« 
There s a map showing the 

current screen’s stretch of com- ****** . 22222 
dor as a strip across the screen. Useof machine WWWWW 
Another window shows the Overall value 

Name Red Baron Price £5.95 
Publisher M C Lothlorien, 56a 

Park Lane, Poynton, Stockport, 
Cheshire SK12 1AE Format 
Cassette Language Basic Other 
versions None Outlets Mail order, 

retail. 

RATING (5) 
Lastingappeal 

Playability 

Use of machine 

Value for money 
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’GAMEPLAY! 
Colour Genie owners have a fine selection to choose from, according to John Fairbairn. 

A10 Bomber 
This is an excellent version of 
Scramble from the newly 
formed Ipswich Software Fac¬ 
tory. 

Though only a few months 
old, ISF has proved a worthy 
competitor in the games market 
partly because of the program¬ 
ming expertise of Richard 
Hamilton, who wrote the ISF 
games reviewed here. 

Incredibly. Richard failed O- 
level computer science twice 
before leaving school in the 
middle of A levels to become a 
full-time programmer. 

A10 Bomber shows he's got 
little to learn about graphics 
and sound on the Genie. Your 
fighter has to pass through 

Colour Genie 
in many 
disguises 

The antique trade in computer 
games has begun, judging by 
this sextet of machine code 
games for the Colour Genie. 
But yesterday’s style of game 
still has much to offer, especial¬ 
ly with a bunch as good as this. 

seven different sets of nasties to 
accomplish its mission, but I 
haven’t heard of anyone getting 
past level four. This challenge, 
plus the fact that if you lose a life 
you resume at the current level, 
not at the by-then relatively dull 
beginning, makes this a game 
worth playing again and again. 

ft <"> Oataian 
»IS unashamedly for the hieh- 
scorers and even includes foe 
facility to freeze the game — 
overmght if need be. I got a 
rather good score but was fated 

JrogrammedTis^he work of 
■year-old Gary pajiefJ ne 

seems to be abandoning the 

■" favour of the BBC and 

y&rta't ..a.. 
-“dHOT SMALL I DO ? MJT MIHDOM 
■-iMMAT'sHALLTDoVitEA* »l®0 

“small i*Bo*‘'!8vhto»» 

”sha1l'| DO ? LIFT SWT 

'I’m in a railway carriage. I can 
see a leather seat and a win¬ 
dow.’ That’s how this game 
started and that’s how I 
finished. I just couldn’t get 
anywhere — a few duff ques¬ 
tions and you’re dead. But even 
the wonders of computer-based 
resurrection didn’t enable me 
to get any further. In frustration 
I read the machine code. I now 
know it has an extensive but 
unusual vocabulary, including 
swear words, but I’m still stuck 
in that railway carriage. 

I suspect I might have to read 
the Agatha Christie original. 
But do I have to? That’s part of 
the mystery! 

I’m not in a position to say if 
this is good value, but I know 
which game I'd recommend. 

Martian Rescue 
A posh version of Lunar Land¬ 
er (how antique can you get?), 
but I’m not sure outstanding 
graphics and sound are enough 
to compensate for the simplic¬ 
ity of the game. In any event it’s 
very very hard (or'there’s a 
pug) because once your module 
leaves the mother ship it plum¬ 
mets through the asteroid belt, 
apparently taking no notice of 
the retro-rocket control. 

Still a good buy, but it 
shouldn’t be top of your shop- 

■ i ssi or, has Pars _. 
been sent »o rescue~TTi 
beware of alien sauce 

Asteroids TftBl £ 

O * « 0-2® <J = 
"other Ship Docked 

All the games here fit in 16K. 
A10 Bomber, Genlepede and Martian 

Rescue (£8 + 23p postage each). 
Ipswich Software Factory, 27Old 
Foundry Road, Ipswich IP4 2AH. 
Galactic Attack (£7.95, joysticks 
optional). Microbytc Software, 18 
Hilgrove Road, Newquay, 
Cornwall. 
Circus and Ten Little Indians (£10.06 
each). Molimerx, 1 Buckhurst 
Road, Town Hall Square, 
Bexhill-on-Sca, Sussex. 



- ELECTROn - 
pan And personal computer news present 

ESSEnm BOOKS FOR VOUR 
ELECTROn 

THE COMPANION TO THE ELECTRON SIXTY PROGRAMS FOR THE ELECTRON 

All Electron enthusiasts will find this book an 
invaluable guide whatever their experience and 
expectations. 

leremiah Tones and Geoff Wheelwright have 
combined their computing expertise to provide 
an essential reference book which covers the 
inbuilt capabilities of the Electron and explores 
the expansion possibilities of this superb machine 
Graphics, sound, word-processmg and 
peripherals, games and utilities are all described 
explained and analysed enabling the user to 
unleash the full explosive power 
of the Electron. 

Explosive games, dynamic graphics and 
invaluable utilities are all featured in this new 
book. 

The most successful software writers have pooled 
their talents in this specially commissioned 
collection which takes BASIC to the limits and 
beyond. 
Whether you are a games player or a serious user 
here's the book to make your micro work for you. 

Where can you get them? 
From all good bookshops. Or fill in the coupon below and return it to Pan Books Ltd, FREEPOST, 

PO Box 109,14/26 Baker Street. High Wycombe, Bucks HP112TD. 

For immediate 24 hour service phone 01-200 0200 and use your credit card. 

GET MORE OUT OF YOUR MICRO WITH... 

ELECTROn BOOKS 
POST NOW. NO STAMP NEEDED Tb Pan Books Ltd, FREEPOST, P.O. Box 109,14/26 Baker Street. High Wycombe. Bucks HP11 2TD 
YES Please send me the following ELECTRON paperbacks at £5 95 each plus 35p for the first book ordered plus 15p for each 
additional book to a maximum charge of £1.25 to cover postage and packing 

name(Mr/Mrs/Miss/Ms)__CD Companion to the Dectron® £5.95 

address._____ 
_ post code_ □ 60 Programs for the Electron @ £5.95 

I enclose my cheque/postal order for £_ 

3 O no I 

Signature___ 

Allow up to 15 days for delivery. This offer a vailable within UK only. 
Pan Books Ltd Registered in England Registration No 389591 

payable to Pan Books Ltd or debit my Access/Barclaycard/Visa/Trustcard 

-1 #1 m 
Pan 



REPRINT 
SERVICE 
If you are interested in a particular article 
or advertisement in this publication 
you might like to take advantage of our 
special Reprint Service. Let our high quality reprints 
provide an attractive and impressive addition to 
your portfolio of promotional material 

For further details 
and a quotation, 
give us a call today 

Ring 
ROBERT BUGGS 

on 
01-6366890 

Ext. 259 

^Personal 
Compu 

^■TTmid 
e 



GAMEPLAY 

DRAGON 

Man in 
the moon 

Nmm A vengerSjrstem Dragon 32,1 
joystick Mm £5.99 PhMMmt 
Voyager Software, Business 
Centre, Ciaughton Road, 
Birkenhead, Merseyside L416ES 
Format Cassette Language Machine 
code/Basic OBtorVorotoas None 

Outlets Mail order. 

With a new software name for 
the Dragon, you never know 
what to expect. Avenger is an 
arcade-style game with unusual 
features, not least its graphics. 

Objectives 
You are a freedom fighter 
based on the Moon and defend¬ 
ing the Earth from the invading 
Marcon Empire. 

In play 
You’re first asked if you want to 
load a previously saved high- 
score table, or rather ten high- 
score tables, as each skill level 
has its own. You then have 
optional instructions explain¬ 
ing the three-screen game, fol¬ 
lowed by a chance to set your 
joystick’s sensitivity on a ten- 
point scale. You can test each of 
the settings before settling for 
the one you prefer. 

But these refinements need a 
decent game to go with them, 
so what of Avenger? In the 
first screen you gather your 
ammunition by landing on the 
green stones while avoiding 
orange mines. A timer ticks 
away, the skill level determines 
your number of lives and you 
use this section to gather 

ammunition for the next part. 
Here your ship faces a bar¬ 

rage of alien fighters. The timer 
ticks on and if you collide with 
an alien it restarts. You score 
for each alien you hit, this is 
made difficult since your direc¬ 
tion of movement and direction 
of fire are linked. 

The third screen gives you a 
chance to get more ammunition 
and extra lives by raiding stores 
at the top of the screen, avoid¬ 
ing aliens as you go. As you 
progress through the game, 
moving among the three 
screens, the aliens get tougher 
to beat. 

The game is fast and smooth, 
and although the graphics are 
fairly simple they’re more like 
the user-defined graphics on 
the Spectrum, with assorted 
shapes sliding about in a way 
you seldom see on the Dragon. 
It suffers from the machine’s 
lack of colour, and the familiar 
sounds, but it has nice touches, 
such as Magic Roundabout 
stars Zebedee and Brian in the 
high score tables, and being 
able to make a joystick move a 
ship diagonally. 

Verdict 
For all its virtues, though, the 
game soon got repetitive and 
didn’t offer distinct challenges. 
Not feeling prompted to beat a 
particular high score, I left the 
Earth to the Marcons. 

Mike Gerrard 

RATING (/5) 
Lasting appeal W tt 

Playability «««« 

Use of machine 

Overall value 

Bird 
watcher 
Name Dragon Hawk System Dragon 
32 (joystick optional) Price £8 
PuMteber Microdeal 0726 3456 Fer¬ 
mat Cassette Language Machine 
code Other versions None Outlets 

Retail/Mailorder. 

You (Wilberforce by name) 
have been left on duty — 
presumably as chief bird scarer 
— with the nitwit of the week, 
Freddy. While you do your best 
to kill the flying fiends, 
Freddy (your ever-faithful 
companion) stands around 
flapping his arms Like a de¬ 
mented chicken. 

Objectives 
Such behaviour attracts an al¬ 
batross-sized hawk which 
plucks Freddy from the ground. 
It’s your job to rescue him. 

In play 
The left and right arrow keys 
move you around, the space 
bar fires and the down arrow 
gives a pause facility. 
There are two options open 
to you, kill all the flies that 
whizz across the screen, or hit 
the hawk with bullets. Your 
rifle fires pebble-size ammo, so 
you can image how difficult it is 
to wipe out the insects. Shoot¬ 
ing the hawk is easier. If you do 
this (and don’t kill Freddy in the 
process — no matter how 
tempting a target) Freddy will 
plummet earthwards. 

Even with his frantic 
armwaving, Freddy has the 
aerodynamics of a brick. You 
now have two other choices: 
carry on plugging away at the 
birds in the hope of killing all 
the flies (thus saving Freddy — 

even if he’s inches from death) 
or run across the screen, drop 
your rifle, pick up a basket and 
try to save him. 

Once Freddy is safe and 
sound, you return to your gun, 
he starts flapping about again 
and that hawk zooms in once 
more. 

The game isn’t limited to 
hawks, flies and Freddy 
though. There are embryo 
birds which descend to earth if 
you hit them. Should they touch 
anything on the way down, they 
return to their shells and soar up 
to the skies again. If you touch 
one while it’s bobbing about on 
the ground a life is lost. You can 
stand on them though, if you’re 
careful. 

While you avoid the birds, 
kill the flies and rescue Freddy, 
yellow eggs drop towards you. 
Contact with one isn’t a free 
breakfast, but an early death: 
both Freddy and Wilberforce 
are limited to three lives. At 
least death ends the incessant 
chirruping from roosting birds, 
which gets a bit irritating. 

Verdict 
Though I found this a disap¬ 
pointing game, I did keep 
playing it. In fact, I couldn't 
stop the program, it won’t take 
no for an answer. Pressing N to 
the another game Y/N didn’t 
end the game, but merely gave 
you the chance to use another 
name. 

However, if you want a fun 
game to encourage anti-social 
behaviour, this could be the 
one. 

Jim Ballard 

RATING (5) 

Lasting appeal 

Playability 

Use of machine 

Overall value 
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bbc micro ■ BBcnmcRO ■ bbc moo 

THEUUTnflTE 

PROGRflmmER'S 
TOOLKIT 

A brand new book ‘INVALUABLE UTILITIES FOR THE BBC MICRO’ 

* Utilities to take the pain out of 
programming... 

* Utilities to explore the hidden 
depths of your Beeb... 

it Utilities to customise your 
machine and upgrade your 
programming capacity... 

In this top_guahtyj>aperback_by 
left Aughton is a collection of tools 
for the serious programmer. It pro¬ 
vides the complete software toolkit 
needed to construct efficient 
programs, and the weapons you 
require to disassemble them and 
annihilate the bugs. 

The accompanying text fully 
explains the use and mechanics of 
each utility and in so doing pro¬ 
vides you with a high-level tour of 
the inner world of the BBC Micro 

Among the utilities included: The 
Dissembler - delving deeper into the 
machine code ROM's of your Beeb 
A Music Processor - teach your micro 
to beep in tune. Bad Program Fix - 
resurrect your fatally wounded code. 

Sorts - efficiently order your indexes 
and files with this nippy little routine. 
Teletext Picture Editor - Create your 
own Prestel frames with this innovative 
graphics system. 

Other books for your Beeb also from 
Pan/PCN: 60 Programs for the BBC 
Micro (£5.95), Instant Arcade Games 
for the BBC Micro (£3.95), The 
Companion to the BBC Micro (£4.95). 
Available from your local computer 
book stockist or by returning the 
coupon below 

For immediate service or 
more information ring 

01200 0200 now. 
Credit cards accepted. 

GET MORE OUT OF YOUR MICRO WITH... 

BBCmiCRO BOOKS 

mJL 

CUSTOMER CHECKLIST 

No of 
‘ if 

] BBCMiczo @£5.95 ~ 

( ] 60 Programs for the BBC 
I_I Micro @£5.95 □ Ir 

B! □ C 
<a 

Postage and packing contribution 
Please allow 35p for the first book 
ordered plus 15p for each additional 
book to a maximum charge of £1 25 

POST NOW. NO STAMP NEEDED Tb Pan Books Ltd. FREEPOST. PO Box 109 High Wycombe 
Bucks HP10 8NP YES please send me the paperbacks indicated I understand I may return 
them within 10 days if not fully satisfied and receive A FULL REFUND. 

NAME(Mr/Mrs/Miss/Ms) _ 

ADDRESS_ 

I enclose my cheque/postal order for £ payable to Pan Books Ltd or debit my Access'' 
Barclaycard/Visa/TYustcard Account no |- 

Pan Books Ltd 
Registered in England 
Registration No 389591 Pan 

mmmMZglgMS 
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600 
5000 
5030 
6000-6040 
6050 
7000-7220 
7500-7570 
7580-7640 

8000-8004 
8010 
8015 
8020-8050 
9000-9070 

Set up some variables. 
Position the sprites. 
Colour for sprite one. 
More positions. 
Colourspriteoneand delay. 
Data for code. 
Colourspriteoneand delay. 
Read the keyboard and up¬ 
date the position variables 
accordingly. 
Check for off screen. 
Colour sprite 0. 
Check for a collision and act 
as appropriate. 
Make the toad spit at ran¬ 
dom intervals. 
More colour for sprite 0. 
Make the wind blow and 
continue the game from 40. 
Draw the border. 
Colour the border. 
Draw on the rest of the 
playing screen. 
Print the score subroutine. 
Wrap around. 
Wrap around. 
Deal with any collisions. 
Print the score. 
End game. 
Make sound. 
Well done, you have beaten 
the toad. 
Make toad sound (rivet). 
Expand the toad. 
Select random direction. 
Spit. 
Instructions and controls 
for the game. 

141 DATA14,0,0,10,0,0,251,128,0,127,128,0,191,128,0,71,224,0,59,252,0,31 
142 DATA25S,128,7,255,192,7,255,224,7,255,224,7,243,240.7,180 - 240 
143 DATA7, 119,112, 3,123,176,6,253,240,12,251,176 
144 DATA120,7,0,0,15,0,0,0,0,0,0,0 
145 DATfl0,0,0,0,0<0.0,0,0,0,0,0,0,0,0,0,0,0,0<8,0'0'0'0'0'8'0 
146 DftTfl0,20,0,0 42,0-0,20,0,0,8,0,0,0,0,0,0,0,0,0,0,0 
147 DflTfl0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
148 POKEV+39,0 F0RTM-1T05 NEXT 
150 IFPEEK(197 > =23T HENY-Y+5 
170 IFPEEKCl97>■ 10THENX-X-3 
180 IFPEEK(197 >-18THENX-X+3 
190 IFX>255T HENGOSUB5000 
191 IFX<0THENGOSUB5030 
210 POKEV+39,4 
211 IFPEEK(53279) -1THEN7000 
212 IFPEEK(V+30)-5 THEN6000 
213 IFPEEK(V+30 > *9 THEN6010 
214 IFPEEK(V+30>-17THEN6020 
215 IFPEEK(V+30 >-33THEN6030 
216 IFPEEK < V+30)-65THEN6040 
217 TT-1NT < RND < 0 > *12 >♦1 IFTT-6THENGOSUB8000 
218 POKEV+39,7 
249 P0KE53276,PEEK < 53276)AND < 255-210 > 
250 Y-Y-2 GOTO40 
500 FORU-1024TO1063;POKED,94:NEXT 
510 FORU-1103TO2023STEP40 POKEU,94 NEXT 
520 F0RU-2822T01984STEP-1 POKEU,94 NEXT 
530 FORU-1984T01064STEP-40:POKEU,94 NEXT 
540 F0RP-55296T055335 P0KEP,10 NEXT 
550 FORP-55375TO56295STEP40:P0KEP,10 NEXT 
560 F0RP-56294T056256STEP-1 P0KEP,10 NEXT 
570 FORP-56256TO55295STEP-40 POKEP,10 NEX1 
575 FOR BR-1552T01825STEP39 P0KE6R,78 NEXT POKE1357,78 
576 F0RBR=1396T01513STEP39 P0KEBR,224 NEXT 
577 F0RBR-55824TO56097STEP39 P0KEBR,5 NEXT P0KE55629,5 
578 FORBR-55668T055785STEP39 P0KEBR,12 NEXT 
600 PRINT, SC PRINT1" ei" RETURN 
5000 X-X-255 POKEV+16,1 RETURN 
5030 IFX<0THENX-X+255 POKEV+16,0 RETURN 
6000 P0KE53269, PEEK (53269., AND >. 255-2 T2) P0KE53278,0; SC-SC+5 GOSUB7500 GOTO6049 
6010 P0KE53269,PEEK(53269>RND(255-2T3; SC*SC+10 GOSUB7500 GOTO6049 
6020 P0KE53269,PEEK <53269 > AND ( 255-2 T4,•SC-SC+15 G0SUB7500 GOTO6049 
6030 P0KE53269, PEEK < 53269 > AND ( 255-215 ) SC-SC+20 GOSUB7500 GOTO6049 
6040 P0KE53269,PEEK(53269>AND<255-2T€> SC-SC+10 GOSUB7500 GOTO6049 

6049 ^ ^ | ^ print GOTO250 

7000 POKEV,215:P0KEV+1,90:POKEV+21,0 . 
7001 P0KE53281,0 PRINTTIUrtMI^OiJP WINGS HAVE BEEN CRUSHED." 
7100 PRINT"iqOMKOU SCORED ',SC, "POINTS. " 
7150 PRINT" IMBBIDO V0U WISH TO TRV AGAIN ?“ 
7160 P0KE<197> 0 
7200 GETAB IFAB-"Y"THEN 3 
7210 IF ABO " N "THEN7200 
7220 END 
7500 W-54272 P0KE54296-15 
7510 POKEW+6,0 POKEVV+5,12 • P0KEW+1, 200 
7520 POKEVV+3,40 
7530 REM 
7540 POKEVV+4, 0 POKEVV+4,65 
7550 F0RMM=1TO250 NEXTMM 
7560 PDKEW+4,0POKEVV+24,0 
7570 RETURN 
7580 POKEV-215 POKEV+1,90 POKEV+21,0 PRINT”3" :P0KE53281,0 
7590 PRINT"k.SWELL DONE !! YOU HAVE BEATEN THET0RD H YOU SCORED “,SC 
7600 S-54272 POKES+24,15 
7610 P0KES+1,110 POKES+5,8 POKES+6,8 
7620 FOR 1T08 P0KES+4,3 3:FORK=1TO70 
7630 NEXTK POKES+4,0 FORK-1TO80 NEXTK 
7640 NEXTJ POKES-t-24,0 GOTO7150 
8000 VV-54272 POKEW+24,15 POKEW+6,240 
8001 POKE W+1,4 POKEVV+5,0:POKEVV+4,33 
8002 F0RNN=1024 TO250STEP-32 
8003 P0KEVV+1,NN/256•POKEVV,NNRND255 NEXTNN 
8804 POKEW+4,0 P0KE54296,0 
8010 P0KE53277,PEEK(53277>0P(2tl> •P0KE53271,PEEK(53271>OR(2T1> 
8015 G=INT(2BRND(1> > +1 IFG-2THEN8030 
8020 F0RG-1771 TO1748STEP-2 POKEG,46 F0RN1-1T05:NEXTTM P0KEG,32 NEXTG GOTO8050 
8030 FORG-1771T01074S TEP-41 POKEG 46 FOPTM-1T05 NEXT TM POK EG,32 NEXTG GOTO8050 
8050 POKE53277,PEEK<53277)AND<255-2 tl > POKE53271,PEEK03271 >RND^55-2tl > RETURN 
9080 PR I NT " 3" P0KE53281,0 PRINT" IUJ:BBBBBBBBBBBI;< i HL POISON T0RD" 
9010 PRINT"nUBBBfr’OU MUST COLLECT 5 BALLS OF POLLEN" 
9015 PRINT"IBBI4HICH RRE DOTTED AROUND THE SCREEN." 
9020 PR I NT" IBB (K STOPS TP.E WIND BLOWING YOU AWAY" 
9021 PRINT"IBBH = RIGHT " 
9022 PRINT"IBBJD = LEFT " 
9030 PRINT"JBBBTr'OUR WINDS RRE FRAGILE DO NOT TOUCH THE BORDER OR BULLRUSH." 
9040 PRINT'■HIKWIIIRTCH OUT FOR THE TQAD!" 
9050 PRINT"MMBMMPRESS ANY KEY TO START" 
9060 GETAB IFA*-""THEN9060 
9070 RETURN 
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For sufferersof PCNitus 
THE PCN BINDER - 

Since March 1983, a mysterious malady 
has afflicted thousands of people in Britain— 

p* PCNitus. The symptoms are perplexing. . 
Those afflicted are found fighting their 

way through piles of Personal Computer ^ 

Newsmagazines N 
muttering strange things like ‘can’tfind 
the Electron Pro-Test’ and The Spectrum 
Micropaedia must be here somewhere . . 
But a recent breakthrough has brought 
instant relief to PCNitus sufferers. 
The cure is called the Personal 
- ComputerNews 
|_binder. It’s red, 

n» comMe c^iiiuifhu.wukiy m0nths’ copies 

completelyflat, 
even when full. 
You’ll be able to 
read them easily 
and refer to 
them quickly. 

So if you recognise the symptoms above —take the cure now! 
Justfill in thecoupon atthe bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. 

BINDER ORDER CARD. Pluse rush me_PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my Access/VisaDiners/American Express card 

Account No.. Name. 

Address. Town.Postalcode. 

..... Signed. 

Send to Personal Computer News, Binders Department, 53/55 Frith Street, London W1A 2HG 



£39.00 

WORLD STANDARD 

moDEm £129.951 

* BT Modular line plug A socket 
* Awaiting BT approval 
* Built-In 240VAC power supply 
+ Plug-ln board AAt gives you 
Auto-Answer Dial-up and number 
store from your computer (sub¬ 
ject to software) 
*CL1 optional control lead for 
Computer software controlled 
MODE selection 
* Designed A manufactured In 
England by Minor Miracles — 
leaders in high technology at an 
affordable price. 
* Specify WS2000 for all usee: 
Timesharing, business links or 
home computing 
* Custom modem computer lead 
£7.00 + VAT, specify computer 
plug (e.g. 25 pin D female) 

CCfTT (UK-Euro) Standards 
*V21 300 Baud Full Duplex Ori¬ 
ginate A Answer 
*V23 600 Baud Half Duplex 
*V23 1200 Baud Half Duplex 
*V23 1200 75 Baud Preetet etc. 
BELL (USA) Standards 
*103 300 Baud Full Duplex Ori¬ 
ginate A Answer 
*202 1200 Baud Half Duplex 
*202 120075 Baud 
*Unk to MicronetPrestel adap¬ 
tors in "reverse'' 75,1200 Mode 
♦ RS232 port: DTR, RTS. CTS, 
DCO, TX Data, RX Data 
* BBC Terminal listing supplied. 
Other computer software avail¬ 
able, including Mlcronet and DEC 
VT100 emulator on BBC! 

PROFESSIONAL DATA COMMUNICATIONS AT AN AFFORDABLE PRICE 

IMIINAD PO BOX 48 |**IWS 2000 MODEM £129.95 + £22.55 VAT PSP = £152.50 
fwll IPQWirH ft ^- MLI Custom modem computer lead £7.00 + £1.05 VAT = £8.05 

° (== AAI AUTO DIAL ANS. BOARD £39.00 + £5.85 VAT - £44.85 
llP/lr I EW 2AB |"g*| CLI OPTIONAL CONTROL LEAD £9.50 + £1.42 VAT = £10.92 

■ ■ ■ InPiVkfav (0473) 503041BH order now or please send s.a.e. for details 
CLI OPTIONAL CONTROL LEAD £9.50 + £1.42 VAT = £10.92 
ORDER NOW OR PLEASE SEND S.A.E. FOR DETAILS 

jj= Personal Callers Welcome 
Phone for Details 

IN STOCK 1 INSTOCK |rnmiTinrifirp fi4 

Spectrum48K£129.95 B£C“'B £184 95 “iSCS8 
+2 FREE Games [worth £11 ]| £389.95 

VIC-20 
, with C2N 
Cassette Deck 

! Commodore 
1541 

1 Disk Drive 

Fidelity RGB 
S composite 
colour/sound 

monitor 

JUST IN 
Memotech 

MTX500 32K 
MTX512 B4K 

JUST IN 
Lynx 

Laureat 
128K 

The UK’s Best Printer Prices £89.95 £119.95 £189.95 £199.95 | Phone far Low prices | 

DAISYWHEEL LETTER QUALITY 
Smith Corona TP1 (P or S) C109OO + VAT= 
Juki 6100 (P) £339.00 +MAT= 
EPSON DX103 £369.00 + WAT^ 
Brother HR15(P) £345 00 +VAT= 

Brother EP22 Dot Matrix (S) £119 00 + VAT= 
Brother EP44 £16900 +VAT= 
Silver Reed EX44 Daisy Wheel CS) £339.09 + WAT= 
DOT MATRIX PRINTERS 
Brother HR5 E12900 + VAT= 
EPSON RX80 IP) £189.00 +WAT= 
EPSON RX80 F T IP) E21900 + WAT= 
EPSON FX80 IP) £325.00 +VAT= 
EPSON MX1QQ FT (P) £339 98 +WAT= 
EPSON FX100F TIP) £42500 +VAT= 
EPSON LQ1500 £92500 +WAT= 
Seikosha GP100A (P) £156.48+ WAT= 
Seikosha GP100AS IS) £182 57 +WAT = 
Seikosha GP100VC (CBM) E182 57 +WAT = 
Seikosha GP250X (P+S) £217 35 +VAT= 
Seikosha Friction Feed Adaptor £26 04 + VAT= 
Seikosha GP700A colour (P) £356 48 + VAT= 
Shmwa CTBO(P) £199.96 + WAT= 
CP)=Parallel-Centronics (Si-Serial RS232 

Delivery by Secuncor (3 day] please add £5 00 per item 
Delivery by TN T. (overnight) please add £9 50 per item. 

STAR GAMES LTD EMSaSP1-! 
These prices correct until supenceeded by next advertisement 
All the goods in this advertisement are available for EXPORT. ■ 

Commodore 
VIC 16K RAM me Database 
Cassette Program £29.95 
16K/3K Switchabie RAM Pack £34.95 
VIC-20 5K £79.95 
C2N Cassette £44 95 
801 Tractor Printer £199.95 
1526 Friction Tractor Printer £309.95 
1520 Colour Printer Plotter E139.95 
1701 Colour Monitor £219.95 
Simons Base RDM £44.95 
Easyscnpt W P Disk £69.95 
Petspeed Compter Disk £44 95 
SX Portable inc FREE Software £795.00 
Atari 
600XL16K £139.95 
800XL64K £229.95 
1010 Cassette £44.95 

Ne«U>agc,n 64 £199.95 
Dragon 32 £99.95 
Disk Drive me Controller £259.95 

BBC 
Disk Interface Kit 

£29.95 Model 8 vie Disk IF 
£34.95 Cumana IxIOOK 0DCSX100 
£79.95 Cumana 1 x200K DO CSX200 
£44 95 Cumana 2x100KDD me PSU 
199.95 Cumana 2x2D0K DD inc PSU 
309.95 Cumana 2x400KDD inc PSU 
22121 All above Cumana Disk Doves iik 

£44 95 CaWB Manua* ",ornv d,sk 
£69 95 Microvitec 14" RGB Monitor 
£44.95 Wtordwise W P ROM 
795.00 Torch Z90 Disk Pack 

Acorn Electron 

139.95 Sinclair 
HI” Spectrum 16K 

Spectrum 48K see box above 
ZX Printer 

199.95 Kempston Printer IF 
£99 95 Kempston Joystick IF 
259.95 16K-4BK Upgrade 

All Prices Include VAT 
te accept official orders from Government. Education ar 

o Star Games Ltd . FREEPOST. North End. Croydon. Surrey CR01UD 

I enclose my cheque for £_ including delivery by Securicor/T N T * 

or charge my Access/Bardaycard No_ 

58 PCN MAY 5 1984 



Lynx 96K, new boxed complete. Some 
software. First offer of £200secures. Tel: 
(07535)62579. 
Epson MX-80 FT HI. Complete with 
operation manual £260. Epson interface 
for Apple II with graphics, dump 
facilities also available. Tel: 01 -317 7564. 
Atari 400/800/XL software, mint condi¬ 
tion. many new titles on cassette, 
cartridge and disk. Most half price. Also 
some business and utilities. Tel: (0509) 
413745 after 4.30pm. 
One 48K, £70 of software inc Hobbit. 
Books and tape recorder, only £150 ono 
the lot. Tel: 01-440 3263. Selling due to 
upgrade. 
Atari 800 little used complete with 
cassette, games tape, a lot of books, 
magazine. ROM cartridge. Six months 
old. Still in box, £280 ono. Tel: 0474 
64608. Steven. 
Keys for locks. Please state program. 50p 
plus sac, to 21 Gian -Y- Nant. Pcncoed 
Mid Glam CF35 6TG. Jeff Barrow 
Sharp MZ 80K 4«K memory, monitor 
and cassette. Baste SP5025 manual and 
over 50 programs. As new £225 ono. Tel: 
Folkestone 41066 evenings and 
weekends. 
Wanted synthesiser program (music and 
EX) for Fuller Master unit. If you have 
written one can you help? Tel: 0724 
842785, Steve. 
Sinclair printer, three rolls of paper, £30. 
CBM 64 interface for use with above 
£12.50. Also various CBM 64 arcade 

• games. Tel: 0823 75630. evenings. 
BBC software originals over 200. Must 
sell half price "view” unused tons of 

| games,etc.Everythinginfact!Tel:Chris 
j now on (0643) 5824. 

ZX81 + 16K.Kcmpston keyboard. £60 
games, books, magazines. Excellent 
condition. £80ono. Tel: 01-691 8884, 40 
Dartmouth Row, London SE10 88W. 

i 128M Lynx unused, includes literature. 
| Nilug. 280 manual. £375 ono. Will 

exchange for suitable w/p system. Tel: 
! 0273 688859 evenings. 

Spectrum 48K for sale, plus ZX printer, 
j light pen. sound generator, joystick. 

fifth assembler, monitor/disassembler. 
! £120 ono. Mr Farrell. 62 John Lester 
• Court. Salford 6. 

Sharp MZ-80K m/c. Donkey Konggamc 
! just like the arcade. Hi-rcs version 

available to: John Parkes, flat 7, Well- 
mcad. Wcllwood Road. Goodmayes. 

i Ilford. Essex. 
OWC-1 program book (Vince Apps). The 

i Oric-1 (Ian Sinclair), 60 programs for 
Oric-1 (PCN) £3 each. Tel: Hook 
(Hants) 2865. 
BBC (B) with 1.2 0.5 + Wordwisc + 
joysticks + tape recorder + me, book 
and software. Will accept £470. Tel: Ezra 
after 5pm 01-458 6440. 
Commodore 64 software. Easy Script. 

! Easy Spell, Easy Stock, intro to Basic 
Future Finance, Monev Manager. Tel: 

, Bob 01-206 0969. 
Mow Atari thermal printer K22£150(shop 
price £189.95). David, 25 Southmoor. 
Oxford OX2 6RF. Tel: 511785. 

PCN Bi board 
Dragon 32.30 programs from Microdeal. 
Dragon Data with full instructions. 
Worth £300 for only £35. Send sac for list. 
T. Mohammed. 3 Lois Place. Blackburn. 
Lanes. 
SELLING 48K Spectrum, joystick + 
interface. + £250 worth of software and 
books for £280 ono. Tel: 061-928 9787, 
after Spm and ask for Mark. 
48K/ZX Spectrum + 8 games, £1.45. 
Plustron TV radio tape, rcc, one year 
old. £65. Dark Tower. £20. Tel: Micheal 
Burns 02993 2723. Mon-Fri, 4pm-6pm. 
Atari 400, 16K. cassette recorder, basic 
manuals, plus £210 worth of software, 
worth £350. Tel: 01-262 8525. Omar. 
VIC, C2N, books: reference guide, 
mastering the Vic-20. Vic Revealed, 
cartridge: 8K RA M, Star Battle. Sargon. 
Chess. Only £120 post paid. Tel: 021-453 
8876. 
Printer Centronics 737/2. As new £200, 
six character sets, three character sizes, 
tractor, friction feeds, sheet. roll, fanfold 
paper. Tel: Swindon 692123 after 6pm. 
Spectrum, microdrives (2). interface, 
printer, ease. £350 best games, universal 
joysticks, all accessories, many books, 
super, complete, faultless system, £599 
ono. Tel: 01-631 1051 evenings. 
Atari VCS for sale. Good condition with 
joysticks, paddles. Pac-Man cartridge 
£80. Tel: Bristol (0272)590438after5pm 
Mon-Fri free. 
BBC B with disk interface, joystick, 
cassette player and software including 
chess, flight simulator. Planetoid, snap¬ 
per. Philosopher’s quest. Good condi¬ 
tion, £450. Tel: 01-736 9504 evenings. 
48K Oric-1 plus software. Hunchback. 
Zorgons. Galaxians. Mushroom. Kong, 
chess. Ultima, others: book, leads, 
articles. Accept £160. Tel: Thame 
(084421) 2918after 9pm lan. 
CBS Colecovision with Zaxxon and 
Donkey Kong. £80. D Thomas. Tel: 
(0256) 792484. 
VIC-20 plus 3K. m/codc, monitor and two 
games cartridges. Many cassette prog¬ 
rams, C2N and joystick, plus Vic 
Revealed. Dr Watsons, and prg. Cost 
over £350. £200ono. Tel: (0634) 388458. 
IntellMsion console with voice module, 
eight cartridges including B-17 Bomber 
andTron, Solar Sailor. £150 or swap for 
48K Spectrum. Tel: Tony. 01-603 9623 
after 6pm. 
32K Atari 400, 410 recorder, joysticks. 
Basic, manuals. £200 of games including 
Star Raiders, Pacman, Missile Com¬ 
mand. All only £140. Tel: Orpington 
23936 after Spm. 
Atari VCS cartridges: Defender. Star 
Raiders. Donkey Kong. Enduro. De¬ 
molition Herby. £15 each. Asteroids. 
Laser Blast. Volleyball, Assault, Z- 
Tack, Superman,£l2cach.Tel: Maiden¬ 
head 32875. 

Amber 2400 printer, spare paper, ink 
cartridge, leads for Acorn. Atom, in¬ 
struction booklet and data sheets, £50. 
Tel: Kevin. 04024 45464. 
Colour Genic 16K, with Kong. Graphics 
Master, Bomber. User Club software 
and books. £95ono. Tel: Worthing 
36390. 
Atari VCS, good condition, with box. 
1-ycar-old. hardly used, includes Pac¬ 
man. Berzerk. Asteroids. Combat 
Phoenix, Digdug. price £130 quick sale. 
Tel: Malcolm 061-432 5026. 
Modem Dacom Buzzbox 300 baud, 
perfect, virtually never used, £55. Tel: 
01-794 1899. 
VIC-20 computer. Commodore cassette 
deck, introduction to Basic part 1. plus 
eight Arcade games, one blank cassette 
and joystick. Excellent condition, only 
£130. Tel: 061-273 8309after 6pm. 
Commodore 64 disk programs for sale. 
Anagram Stockcontrol. £70; Temple of 
Apshai, £15. Full documentation for 
both programs. Tel: 0908 606139 after 
6pm. 
TANDY COLOUR COMPUTER 16K extended 
Basic, joysticks, cartridges, manuals. 
£220 ono. Tel: Mark 021-426 3473 after 
6.30pm 
TANDY CGP115 Colour graphic printer, 
boxed, as new. paper, new pens. £120 
ono. Lead and routines for BBC avail¬ 
able Langton 0892 86 3488. after 6pm. 
SEIK0SHA GP100A printer, approx 9 
months old. As new £140 ono or £160 
includes paper, cable, spare ribbon. dust 
cover. Buyer collects. Tel: Aldridge. 
W Mids. 0922 57259. 
TI99 Cartridges Wumpus and Early 
Learning at half price, £20. Tel: Pamela. 
01-870 3805. 
WANTED BBC utility formatting disk and 
other utilities and software. Tel: 0304 
374990. Deal. Kent 
ITT 2020 computer with ITT display 
integer and Applesoft firmware. A 
quality computer, fully Apple compati¬ 
ble. £300. Tel: 0304374990. Deal. Kent 
DRAGON SOFTWARE, 17 original titles 
including Frogger, Donkey King. Cuth- 
bert Goes Digging and Walkabout 
Everest, £5 each and Pimania £6. Tel: 
Nigel (0532)672534. 
MATTEL INTELLIVISJON cartridges only 
£7.50 inc p&p. Tron. D&D, Soccer. 
Hockey. Starstrike. Astrosmash. Auto- 
racing. Triplcaction etc. First come, first 
serve. Tel: David. Pudscy 561760. 
MATTEL INTELLMSMN cartridges only 
7.50 inc p&p. Tel. early for good choice. 
Tron. D&D, Lock n' Chase. Utopia. 
Hockct etc. Tel: David. Pudscy 561760. 
WANTED CASIO FX702 Pay £35. negoti¬ 
able. Write RmG53, International Hall. 
Brunswick Sq., London WCIN IAS or 
tel: John Thomas. 01-837 0746 after 
5.30pm. 

0RIC Software. Hobbit, £9; Hunchback. 
£4; Zorgons Revenge, £4; Ultra. £4; 
Xennon, £4; Hopper, £4. Tel: 0480 
77093, ask for Andy. 
KEMPSON JOYSTICK 4 interface, as new 
£20 ono. Also many top titles for sale or 
swap (Spectrum). Mike Russell, 10 
Gwastod Terrace. Abcrtillery. Gwent. 
WANTED new software titles. Groucho, 
Snowball. Devils of the Deep. Urban 
Upstart, and Strategy, simulation games 
(Spectrum). Mike Russell. 10 Gwastod 
Terrace, Cwmtillcry, Gwent, 
B8CB Basic II Op 1.2 plus Smiths cassette 
and books and softw arc. £300. No offers. 
Tel: 01-310 7162 after 6pm. 
SPECTRUM SOFTWARE (originals). VU- 
3D. 3D-knot. £6: Psst. Horace and 
Spiders, Diddums. Schizoids. Everest 
Ascent. Black Hole, all £3. Tel: (0358) 
20957. Ask for Michael. 
SPECTRUM SOFTWARE (originals). VU- 
3D, 3D-knot. £6: Psst. Horace and 
Spiders. Diddums. Schizoids. Everest 
Ascent. Black Hole, all £3. Tel: (0358) 
20957. Ask for Michael. 
SPECTRUM 48K, 8 months old. M Miner. 
Right S. Mastcrfllc (excellent filing 
system). Hobbit. £90 ono. Tel: 01-531 
8070(Chingford). 
CBM64 GAMES. Hovver Bovver, Mutani 
Camels. Pakacuda. 3D Time Trek. £4 
each or exchange for good games. T. S. 
Chua, 425 Arncsby Walk. Moss Side. 
Manchester M15 6LG. 
SPECTRUM (48K) + £200 software + 
programmable joystick. 6 months old. 
£190ono. Tel: (0253)403994. 
SWOP UK Xenon 1 for Zorgons Re¬ 
venge. Excellent condition. Tel: Cris on 
Malvern 66580 after 4.00 pm. * 
SPECTRUM games for sale. Zip Zap. 
Zzoom. Aticatac. Kong, and many 
more. All originals. Jason Leach, 615 
East Lancs Rd.. Astlcy, Tyldeslcy, 
Manchester. 
WANTED Currah Uspeech for Spectrum. 
Swap for seven original cassettes from 
my collection of 14 including K. Tel, 
Ultimate, Psion. Tel: Kevin, Telford 
(0952) 461173 any time. 
VIDEO Gcnic/TRS-80 Pascal Compiler 
V5.3, £55. Video Genic and expansion 
interface. Disk Drive, etc. Full details 
write: Mike Tubby. P.O. Box 119, 
Leicester. 
ATARI 400 16K plus 410 program recor¬ 
der. basic cartridge and manuals and 
joystick worth £150 approx., asking £85 
ono. Tel: Neil on Salishurv (0722) 
710211. 
ZX 81 I6K with manual Zon X BI Pak 
Sound. Filcsixty Keyboard, £85. Soft¬ 
ware including Right Simulation. 
Mazogs. Hopper. Scramble etc. accept 
£90ono. Tel: Roxwcll 510. 
CBM 64, C2N cassette. 1541 printer. 
Simon Basic and lots of software and 
references worth £650, want only £500. 
Tel: Peter on 01-221 7369. 
EPSON MX20 portable computer. Manu¬ 
als. rccharger. carrycase. micro-cassct- 
tc. tapes. £350. Tel: Saffron Walden 
(0799)24244 after 6pm. 

Billboard Buy & Sell Form 
To place your Billboard ad, fill in the form on the left, with one 
word per space, up to a maximum of 24 words. Send the 
completed form, together with a cheque or postal order for 
£1.50 made payable to VNU Business Publications, to: 
Billboard, Personal Computer News, 62 Oxford Street, London 
W1A 2HG. Note that we cannot guarantee that your ad appears 
in any specific issue, and that we cannot accept ads from 
commercial organisations of any sort. 

Your name: 

Address: 

Telephone: . 

PCN MAY 5 1984 



Rates: £12 per single column cm. Minimum size 3cm. Series discount available. Als6 spot colour available Mechanical Data: 
Column width. 1 column 57mm. 2 colours 118mm. 3 columns 179mm. Copy Dates: 10 days prior to publication. 

Contact: Christian McCarthy on 01-323 3211 

URGENTLY REQUIRE 
GAMES PROGRAMS 

Ocean Publishing Limited, publishers for a major software house, 
urgently require machine code game programs for home micros. 

ZX SPECTRUM, COMMODORE 64, ORIC, 
DRAGON, VIC-20 and ACORN ELECTRON 

Our national dealer network ensures maximum sales. Should your 
program be accepted we will pay top royalties or buy your copyright. 

Write in confidence to the 

Ocean Publishing hTi^Tir^e^^lPfuiI^ngs^a*eyStreet. Manches 
OR TELEPHONE: 061-832 7049 

Manchester M3 5FD. 

J.P. MAGNETICS LIMITED 
HAVING TROUBLE OBTAINING QUALITY 

COMPUTER LENGTH CASSETTES? 

WE CAN SOLVE YOUR PROBLEM 

10 x Cl 5 for £4.50 4- 50p P&P 

(CASH WITH ORDER) 

We are specialists in the supply of bulk custom 
wound audio/computer cassettes. 

Trade and Educational Enquiries Welcome. 

Competitive Rates - Price List Available. 
Contact us now: (0274) 731651 

Unit 4, - 7 Mary Street, Bradford, BD4 8SW. 

Programs Wanted 
We require quality program lor moil nut rot (enept lor 2X111 

We pay cash fees, royalties and distribute in the 
UK, USA and Europe. 

Phone: Basingstoke (0256) 25107 
or write to 

DREAM SOFTWARE LTD 
Dept. PCN, 

P.O. Box 64. Basingstoke. Hants. RG21 2LB 

LYNX AND SPECTRUM 
CONFIDENTIAL PRINTING SERVICE 

All listings printed on Epson FX60. 
Program listings £2.50 per program, p&p inc. 

(Don't lorget tape-loading instructions ) Wordprocessing 
mailing Itsl rom dtaasambly screen dumps etc. 

Send Inr list or state year personal requirements. Disk and 
microdrim catered tor shortly. 
Mr Holding. 5 Gostwick. 

Orion Brimbles, Peterborough. 

Sffl Computers end Bits Advene* 86 IBM comp £280. Sharp M2B0k £140. 
Acorn Atom £50. Nswbran A £105. AO £115. Colour Gen* CBS. ITT £020 
£150. Alan 400 32k £50. Sharp 1600 CBS. Sharp 1251 £50. Sharp M700 c-w 
cassdie £150. lynx 4B £115. lyro 96 £150. Tandy Trs80modU1116kf110. 
Various stages link ZX81 Iron £10. Aquanous £34. lo<s of bits br it. Epson 
HX20me menscassafle£260. Atari80048k£140. Commodore8050dukdrsk 
dr we £500 Cumana cased and cahle lor B8C £150.10'EC for BBC D S. 30 
£260. Torch unit and compete software £500. Vic 1525 £140. Vic 1515 £95. 
Seikoshe GP1 oca £135. Sharp P3 tor K £150. Alan GP100a £135. Sharp P3 lor 
K£150. Alan thermal £60. CP80 ch £175. Tandy line printer V111. £175, Oume 
Daisywheel £350 Divert DV311 daisywheel and paper teed £690. Base 2 me 
dot main cwilchahle RS232 and Centronics dSO Oalac < 
£50. lolsol Apple. Mewielt Packard and Sharp r— J— 
in the country A4 pits VAT 
Moreen Cemere Co 160 Tattooheiii Court Br 

POOLS 
PREDICTION 

Made easy on 48K Spectrum. Outputs 
best draws, homes and aways. Fea¬ 
tures analytical draw finder which 
allows program to learn from it's own 
mistakes, however small comes with 
free permutation calculator program. 

134 dividends won by writer so far. 
("This is the best and most scientific of 
any program I have seen" Mr Rap 
Secretary, Orpington Computer Club). 

Ask for: 
British Pools.at £8.95 
Australian Pools.at £8.95 

Pontoon (48K).at £3.95 

ROMBEST, 
9 Hawkstone Avenue, 

Newport, Salop, 
TF10 7SE. 

SOPHISTICATED GAMES FOR VIC 20 
VIC CRICKET Realistic game of still 
and luck with all the major rules of 
cricket correctly interpreted. Full 
scorecard, printer and game save 
facilities. Needs 16K expansion. 
£5.99* 
LEAGUE SOCCER League cham¬ 
pionship game for two to 22 teams/ 
players. Automatic fixtures, full action 
commentaries, match facts. League 
tables, results check, postponed 
games, etc. Non league matches also 
playable — the VIC will even make the 
cup draw. Printer and game save. 
Needs 16K expansion. £5.99* 
WHODUNNIT? Twelve guests have 
gathered for drinks at Murder Manor. 
However one of them has more than 
drinks on his mind. Thrilling detective 
game for one to six players, with 
genuinely different murder everytime. 
You can even rename the suspects! 
Needs 8K expansion. £4.99* 
TOP OF THE POPS Money making 
game about the music business. 
Make you own records and see them 
climb the chart. Printer and game 
save facilities. Needs 8K expansion. 
£4.99* 
VIC PARTY 4 contains MASTER- 
WORD, A DAY AT THE RACES, GAME 
X (Strip Poker), and CONSEOU- 
ENCES. Four games ranging from the 
serious to the ridiculous. AlT good fun 
— nothing offensive. Needs at least 
3K expansion. £5.99* 

CBM64 VERSION COMING SOON 
jipiiii tinted Cmm, 

Dept PCN, 77 Qw«i bad. KeynsJiMi. A*m BS18 2NQ 
T«t C754 JC7 

WRITE fOR DETAILS Of OUR fULL RANGE 
•P&P free (UK) only. Ml gomes sold Subject to Our conditions 

ot sale, winch are available on request 

INTERFACE PROBLEMS? 
SOLUTION 1: 

SERIAL-CENTRONICS CONVERTER 
(me VAT PiP| £49.95 
For owners of computers with RS232 outputs who 
wish to save money on printers. No special 
software required . totally transparent to 
computer; needs no external power. 

Especially suitable lor EPSON HX20 NEWBRIAN SINCLAIR 
SPECTRUM INTERFACE 1QL-ETC 

For other solutions, watti ttus space, or contact us at. 
TYEPRO LIMITED, 30 Campkln Read. Cambridge CM 2NG 

Tel: 0255 422067 (Pay) 0223 322394 (Eve) 
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MICROSHOP 

NO GIMMICKS! 
NOVWFFIE! 

SIMPLY THE BEST 
PRICE! 

WORDSTflR/MAILMERCE/SPELLSTAR 

For — — .=*=■=. Computer 

foronT£299”[L] 
VER. 3.24 

Mailmerge only £55 
Spellstar only £99 

f|appkz 
OVERSEAS AND TRADE 
ENQUIRIES WELCOME 

WORDSTAR PROFESSIONAL PACK.£369 
SUPERCALC PROFESSIONAL PACK £169 
DEBASE PROFESSIONAL PACK £337 
MULTIPLAN.£139 
HOMEWORD WORD PROCESSOR ALSO SUITABLE FOR 
COMMODORE 64 ATARI £32.95 
VISICALC 3.3  £149 
MULTIMATE V3.2|UK).£259 
LOTUS 1-2-31 IBM ONLY).£325 
FRIDAY!.£199 

By popular demand we are able to supply business, 
educational and recreational software at DISCOUNT 
PRICES for the following machines: Apple. Atari. BBC. 
Commodore, Vic 20. DEC Rainbow, IBM. ICL, Epson. 
Sinclair, Sirius, Spectrum. Texas. TRS 80. CPM 5Vi or 8 

inch. 
Please send SAE for full list 

NEW PRINTERS ft ACCESSORIES 
Smith CoronaTPI. 
Ricoh 1600. 
Daisystep2000 . 
Rutishauser sheet feeder for Diablo 620 
ForNecSpinwriter. 
Printer Mate 16K buffer (Centronics) 
Interpod leee-488 interface for Vic20/C64 

£199 
£1,160 

£259 
£350 

NEW COMPUTERS IN STOCK 
Acorn Electrons, Kay pro, 2.4 + 10s from £1,095 to £2.295 
Haywood 9000 wp with Wordstar keyboard £1,795 

USED HARDWARE 
(Details on request) 

IBM Series One. Televideo 816/40 multi-user with tape 
streamer and hard disk. Data General Nova 3-12, Cromenco 
System 3, Watanabe 10 pen flat-bed plotter 

All prices plus VAT in UK. Phone your Access or 
Barclaycard number for immediate despatch (soft¬ 
ware sent post free). 

Photoaraphic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGTON, MIDDX 

Tel: 01-977 3498 
Answering machine after business hours. 

Offers subject to availability. 
Telephone first to reserve 

"VIZASTAR" 
Long-awaited spreadsheet & data base with 

graphics. £99.95 

"PAYROLL" 
Overtime/piecework rates with Nl and SSP. 
Full payslip, Deduction card & Coinage 

printout. £114.40 

"STOCK 64" 
Fast handling of up to 500 items with sales 

and stock report. Disk or Tape £19.95 

"FLIGHT SIMULATOR II" 
for 64 and Apple 

The ultimate with 80 airports!! Fly round the 
Statue of Liberty & under the Golden 

Bridge!! Disk only £39.95 

ALL IN STOCK AT YOUR 64 SPECIALISTS 
MILTON KEYNES MUSIC & COMPUTERS 
17 Bndge Street, Leighton Buzzard, Beds 
Tel: (0625) 376622. Closed Thursdays 

WANTED 
PERSONAL COMPUTERS 

all models bought for cash 

Morgan Camera Company 
160 Tottenham Court Road, 
London W1. Tel: 01-388 2562 

SHARP 
MZ 700 Software, Books and Peripherals, 

SAE for list. 

TEXAS 
Tl 99 4A Software, Books and Peripherals. 

SAE for list. 

COMPUTER REPAIRS BY POST 
ANY MAKE 

UNBEATABLE PRICES 
FAST TURNAROUND 

Small Business Accounts + VAT on disk for Comm 64 
by Micro Simplex £150 + VAT — 

demo cassette available 
ALSO SECONDHAND COMPUTERS, SOFTWARE, 

PERIPHERALS, BOUGHT AND SOLD 
PHONE OR WRITE FOR HELPFUL ADVICE 

STATION ELECTRICAL 
COASTAL ROAD. HEST BANK. LANCASHIRE 

TEL: (0524) 824519 

GET TO THE 
HEART OF YOUR 

DRAGON 32 

THE MACHINE CODE DEVELOPMENT AID 

S-22 
* Simple to use cartridge 
* Includes many features 
* Manuals easy to understand. 
* Co resident with basic 
An ideal tool for learning machine code 
programming. 
A permanent addition to your computer 
power. 

ASHBY COMPUTER CENTRE 
247 ASHBY HIGH STREET. SCUNTHORPE 0N16 2JR 

TEL: SCUNTHORPE 871758 
MAX. ORDER FROM STOCK TRADE ENQUIRIES WELCOME 

m 

Dragon 32 

DRAWCASTER 
SCORE-DRAW FORECASTING 

SYSTEM 
Australian or British £6.50 
Every team assessed. Every 
game rated. Simple. Powerful. 
User-adjustable. Both versions 

£9.50 
Acepak 3 Brooks Road, Formby 
Software_Merseyside L372JL 

DELTA SOFTWARE 

Four amt ^to, your Te«AS 

Cabhage Patch 

«« - TI/BASIC OwyM.oo 
AIM 
For last service, phone now. 

inTmiUnonaiiixi 
Port leu 
UUTIMMPrOM 

HEADY FOR THE FIAT SEASO* 

THE PUNTERS COMPUTER PROGRAM 

COURSE WINVER allows you to use the power oryourct 

he program contorts a database lull of detailed rrtormahon on ell English 
d Scottish tlait courses The ton leading trainers and lockeys. andertectolthe 
m tor diheient weignt earned and race length is teaded tor each course 
- -*—-ton can be Ospfayed onjhe screen lor reference at any time 

nd many newspaper) 
ysis ol the Mowing 

ilatUetor SPECTRUM |4W). BBC IB) COMMODORE*. DRAGON APPLE 
ll.lae. ATARI i«Bk 

PrtcenJSBeUieelii.lv. 

POOLSWINNER is the most sophisticated pools prediction art ever produced 
It comes complete with ds own massive dalaoase 
Fully menu drnren Simple to ose. yet very powerful 
Predicts SCOREQRAWsTdRAWS. AWAVS end HOMES 

DRAGON APPLE IITIe. A1 
AmmMAaie dispatch rreeum of paw 

■ <| SELEC SOFTWARE 
PL. ^ 37 COUMCXIOR UWE. CHEADLE. CHESHIRE 
L—*—3 MI-4217429 

WANTED 
COMPUTER HARDWARE 
SYSTEMS ACCESSORIES 
Apple Floppy Drives 
Sirius Winchesters 
Superbrian Printers 
Televideo ADD — IN PCB-S 
IBM PC 
Osborne 
Commodore 
Fair cash prices paid working or not. 
Phone: Day 061 941 5732 

Night 062587 8595 
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MICROSHOP 

100,000 CASSETTES 
PER WEEK 

This its the capacity of 
Datadone’s new cassette 
duplication plant — 
Europe's most advanced 
data duplication facility. 

♦ Fastest possible 
tumround — on small or 
large runs, we offer the 
fastest delivery. 

♦ New low contract 
rates — the most 
competitive prices 
available, with 
special rates for 
regular customers. 

♦ Top quality & 
reliability — we have 

the reputation for the highest 
quality product. Swiss 
cassette bodies and chrome 
tape used exclusively. 

♦ Faulty cassettes 
eliminated — our reject rate 
is below 1% — the industry's 

best. 

4c Custom built plant 
— our specially 

built equipment 
is designed 

exclusively for 
data duplication 

giving you a 
consistently better 

product. 

DA3ACLONE 
DATACLONE Ltd., the specialists in software duplication. 

Unit L Roslin Square. Roslin Road, London W3 8DH. 

Tel: 01-993 2134. Telex: 21879 

CUSTOMER SUPPORT 
SPECIALIST 

We have a vacancy for a customer support specialist based in Hanworth, 
Middlesex. 
Excellent opportunity for a young computer enthusiast educated to ‘0’ or A’ level 
standard, ability to type an advantage. 

For further details please contact: 
SANDRA WILKES ORIC PRODUCTS INT LTD 

Coworth Park, London Rd, Ascot, Berks SL5 7SE 
Tel: 0990 27641 

CORTEX COMPUTERS 
JUKI 6100 ACCESSORIES 

Full Range of Daisywheels £16.10 inc VAT 
Send large SAE for print-out 

Multistrike Ribbons £3.00 inc VAT 
BBC Cables £15.00 inc VAT 

Interfaces for Spectrum and Commodore available 
Juki 6100 Printers still only £399.00 inc VAT!! 

Telephone and Mail Orders welcome. Printer Carriage wilhin UK £12.00. Post and packaging 50p 

CORTEX COMPUTERS 
let FLOOR RYMANS 

6-10 GREAT PORTLAND STREET 
LONDON W1 

TEL: 01-631 0464 

SOFTWARE PUBLISHERS 
SELL IN AUSTRALIA TO 
OVER 350 RETAILERS 
COMPUTER PLAY 

is Australia's fastest growing reputable 
software distributor seeking to import or 

reproduce under licence. 

Contact Kerry Harrison 

COMPUTER PLAY 
P.O. BOX 66 GLEN 

WAVERLY 
VIC 3150 AUSTRALIA. 

WHOLESALE ONLY 
For the very best in Oric, Spectrum and 
Commodore games from all the major 

software houses. 
Also Oric hardware and accessories. 

Next day delivery 

RING 
VANGUARD LEISUI 

Church Row Ch< 

PRESTON 0772 617665 
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rTHTlT^:^qBt*l 
cMMtt««tgrMtvakMbudgetpricai PackadinbmwafTf, 

Prices include VAT, post & packing 

LENGTH BOXHKEIIOt QTY VALUE 
5 mins (c.5) £4.55 
10 mins (c.10) £4.40 
12 mins (c. 12) £4.45 
15 mins (c. 15) £4.50 
30 mins <c.30) £4.70 
60 mins |c.60) £5.30 
90 mins (c.90) £7.00 

Order enclosed for 
TOW ENQUIRES WELCOME GET BEST TERMS. SERVICE i PROOUCT 
DIRECT FROM MANUFACTURERS Of RROfESSNMAl BRAND CASSETTES 

PfWP£MKX¥«.mftGnETIC5CrD 
Cassette Hsus. 33 Humid Road. Laads LS10 3YY 

FREEPOST Tel (0532) 706066 A 

BACK-UP 
TAPE COPIERS 

COMMODORE 64 f5.95 ttKTROfl £5.95 
VIC 20 £5.95 ATARI £5.95 
88C £5.95 SPECTRUM £5 95 

EVESHAM MICRO CEHTRE 
Bridge 5t, Evesham, Worcestershire 

TEL: 08012 3404 

WRITE OR PHONE FOR LATEST STOCKS OR 
FREE CATALOGUE OF NEARLY 600 TITLES 
FOR ATARI, BBC, CBM64, DRAGON, ORIC, 
SPECTRUM & ZX81 AT DISCOUNT PRICES 
AUTOMATIC FREE CLUB MEMBERSHIP. 
APPLE, VIC20, IBM, Tl/994a, TRS80 & CP/M8” 
ALSO CATERED FOR — ENQ. WELCOME 

LLAMASOFTM 

awesome games 
software 

8 CLARE DRIVE, THRAPSTON, NORTHANTS NN14 4TA 

NO WIN BOOTS, LASKEYS & 
MANY RETAILERS. OR FROM 

49 NIT PLEASANT. 
TADLEY. HANTS. 

TEL: 07356 4478 

Coming next week: 

Sheep in Space 

SPECTRUM KOPYKAT 
Simply the best. Copyina any 16K 48K Spectrum program 
is now as easy as LOAOiog and SAVEmg your own 
programs. Even unstoppable programs can be backed up. 
100% MLcode. PLUS FREE Header Reader program. 
Despatched by 1 st class return ol post. Only C4.95 from: 

MEDSOFT 
61 Ardeen Road, Doncaster, DN2 5ER 

IT CAN EVEN COPY ITSELF 

It’s easy to complain 
about an advertisement 

Once you knowhow 
One of the ways we keep a check on the advertising that appears in the 

press, on posters and in the cinema is by responding to consumers’ complaints. 
Any complaint sent to us is considered carefully and, if there’s a case to 

answer, a full investigation is made. 
If you think you’ve got good reason to complain about an advertisement, 

send off for a copy of our free leaflet. 
It will tell you all you need to know to help us process your m 

complaint as quickly as possible. 

The Advertising Standards Authority, w 
If an advertisement is wrong, were here to put it right. 

ASA Ltd. Dept 1 Brook House,Torrington Place, London WC1E 7HN 

This space is donated in the interests of high standards of advertising. 
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QUIT 

In Routine Inquiries (Issue 58) we 
implied that only Acorn’s Basic II 
provides an extended plot option. 
In fact, since it is the 1.2 OS that 
provides it, this plot option is 
accessible from Basics I and II. 

NEXT 

WEEK 

Sondplay Sord enters the lap- 
held contest with its new IS-11. 
Chess craft We review a chess 
program for the 64. 
BBC GT Put your foot down with 
this silicon disk. 

New micro 
launched 
Congratulations to Denise 
Langley, of Chessington, who 
sent us this clipping from April 
13’s edition of the Surrey Com¬ 
et. Denise picks up £5 in the 

PCN can go to 
Tatung has a bizarre attitude to 
the hardware it sends out for 
review. 

The machine came to PCN's 
office accompanied by a chit 
saying: ‘Please note that the 
goods on loan are for evalua¬ 
tion purposes only and are lent 
on the understanding that you 
undertake to destroy all work- 

PCN Misprints and Gibberish 
Contest. ‘Who launched the 
Vic 20 into space without telling 
PCN,' she asks, ‘and does Joyce 
know they’re sellinghersticks?’ 

blazes... 
ing copies at the end of the loan 
period.’ 

The ‘goods on loan’ are 
described as one Tatung PC, 
one Tatung monitor, one Fast 
Purchase and one Fast Sales. 
What can we say? If you want a 
ticket to the PCN Tatung 
bonfire you’d best let us 
know. . . 

HMHHHMHHHMMflHMNHflflHHMMHHI 

It t 
(jtl vJ0V»T fc-OA £ /- 

h-t-i-"** ( lT~ir 
cLC~l»-' 

PCN DATELINES 

ROM — not built 
in a day 
Spotted at the London Book 
Fair in Duckworth’s latest cata¬ 
logue: ‘The Complete Sinclair 
QL ROM Disassembly . . . 
£5.95’ 

The price is suspiciously 
close to a lot of cassette games 
but let’s assume that Duck¬ 
worth isn’t monkeying about. 
‘They must be telepathic,’ said 
our sharp-eyed correspondent 
. . .but we think it’s more likely 
that early issues of the book will 
have every fourth page stitched 
together and sold as a separate 
pamphlet, to be incorporated 
into the book at a later date. 

Sinclair: a bit 
on the side 
By releasing its QL with appen¬ 
dages poking out of the back 
Sinclair has finally settled the 
argument over whether the QL 
is a 32-bit, 16-bit or 8/32-bit 
system. 

The answer is none of these. 
It is, of course, a two-bit system. 
The main bit and the bit that 
sticks out of the back. 

PCN Datelines keeps you in touch with up-coming events. Make PCN Datelines should send the information at least one month 
sure you enter them in your diary. before the event. Write to PCN Datelines, Personal Computer 

Organisers who would like details of coming events included in News, 62 Oxford Street, London W1A 2HG. 

UK EVENTS 
Event Dates Venue Organisers 

Computers, Business Systems 
& Communications Equipment 
Exhibition — MICRO CITY 

May 15-17 

DEC User Show May 15-17 

Walthamsoft ’84 May 19 

RIBA Computer Exhibition May 22-24 

Apple ’84 May 24-26 

Office Automation Show June 7-9 

Bristol Exhibition Centre 
Canons Road 
City Centre, Bristol 

Novotel Hotel, 
London W6 
Main Exhibition Hall, 
Waltham Forest Technical College, 
Forest Road, E17 
Bloomsbury Crest Hotel, Coram St, 
London WC1 
Fulcrum Centre. Slough 

London Barbican 

Tomorrow's World 
Exhibitions Ltd 
0272 292156/7 
Contact David Evans 01-837 3699 

Londox 01-554 5039/3498 

RIBA Services, 01-637 8991 

Database Publications 061-456 8383 

Clapp & Poliak, 01-891 5051 

OVERSEAS EVENTS 
Event 

Compec Europe 

Dates Venue Organisers 

May 8-10 Centre International Rogier, Reed Exhibitions 01-643 8040 

Brussels 
International Computer Show for June 14-17 Cologne, Germany 

Office, Home, Hobby 

German Chamber of Industry and Commerce, 

01-9307251 

er Ralph 
Wcndic 
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The Name 
ForQuality 

And 
Innovation 

ADVANCED PHOT TRAINER 
Written by a ^Jight simulator instructor and pilot. 
Superb graphics.comivuipore vie 20 16K £7.95 

TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 29 WEST HILL DARTFORD KENf (0322) 92513/8 

MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 

PAYMENT BY CHEQUE P O ACCESS/VISA 50p POSTAGE & PACKAGING 



screw down your screen because 
be jumping for your life with POGO, this 

fantastic, on the hop, all action fun-game from 
Ocean. Just bouncing around colouring steps may 

sound like child's play but only the toughest will jump 
at the Pogo challenge, and when the going gets tough the 
tough get goingl Just you try to pogo up and down the stairs 
dodging all kinds of meanies and you'll get a taste of the real 
Pogo action. So rush right now to your local software shop and 
bounce out with this fun-packed winner... Pogo will have you 
jumping for joy... hopping mad ... stair crazy... aaaghll 

POGO 
Spectrum 48K SSpectrum 48K 

*•90 

... yes, spinning dizzy is just 
what you'll be if you try playing 

Chinese Juggler using only your keyboard, 
a spin with the 'juggler'you'll believe that 

your computer and joystick were made just for 
playing this incredible version of the classic art. 

Chinese Juggler is a classic in its own right, you can almost 
feel the plates spinning on your joystick! It will take the deftest 
of touches and lightning reflexes from the best of you games 
masters to master the Chinese Juggler. The superb cartoon 
animation, delightful stage design and ingenious originality all 
add up to putting Chinese Juggler in a class of its own. Take 
the chance now to own what could well become a collector's 
piece and enjoy the fun and finesse of Chinese Juggler, one of 
the most truly remarkable games in the software market. 

CHINESE JUGGLER 
Commodore 64 Spectrum 48K 

6-90 5*90 
Ocean Software Limited • Ralli Building • Stanley Street • Manchester M3 5FD Telephone: 061 832 9143 

Ocean Software is available from selected branches of: WOOLWORTH. W H SMI III, John Menzies, LASKYS, Rumbelows, 
Spectrum Shops and all good software dealers. Trade enquiries phone: 061 832 7049. 


